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A Corner of the Lackawanna Steel Sheet Piling 
that is a permanent protection to concrete 
footings in the Curtis Building, Philadelphia 


It was thought best to protect some of the 
concrete footings of this building before the 
load of the completed building was imposed. 
Accordingly a permanent curtain wall, com- 
posed of 33-foot lengths of Lackawanna Steel 
Sheet Piling was driven around and below 
these concrete footings. To facilitate con- 
struction, this work was divided, by inter- 
mediate rows of piles, into four sections. 


The piles were driven by a steam hammer 
with cast steel cap and wooden cushion, the 


|ACKAWANNA 





work being done by two 8-men gangs working 
in successive 10-hour shifts. The best record 
was 42 and the average 20 piles in one shift. 


Lackawanna Steel Sheet Piling is a splendid 
aid in foundation work, as proven by its use 
here, on the Woolworth Building, New York, 
and on other equally prominent structures. 
Tell us where you are figuring on using steel 
sheet piling and we will send literature— also 
the free advice of our engineers if desired. 


STEEL (OMPANY 


General Sales Office and Works: Lackawanna, N. Y. 


NEW YORK 
BOSTON 
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GO TO BALTIMORE JUNE 
STH TO 13TH 


Number Twenty-Two 


2 


During the second week in June, 
10,000 advertising and business men 
will be the guests of Baltimore. 


At a series of open meetings, cover- 
ing nearly a week, the great problems 
of advertising and selling will be dis- 
cussed by the most progressive and 
successful business men in America. 
All the marketing and merchandising 
problems which manufacturers have 
to meet will be discussed by men 
who have met them and solved them. 


These problems are your problems; 
these men are those who can help you 
by telling what they have done and 
how they have done it. The occasion 
is the ninth Annual Convention of 
the Associated Advertising Clubs 
of America. Delegates and mem- 
bers from 135 advertising clubs in 
every part of the United States and 
Canada will be there—every sec- 
tion—every business interest—every 
phase of industrial activity will be 
represented. 


Plan now to attend this conven- 
tion; it is not necessary that you 
be a club member—Baltimore will 
welcome every business man with 
open arms and show him that cor- 
dial, generous hospitality for which 
she is famous. 


No matter how little or how much 
advertising you may do or are think- 
ing of doing, this Convention will be 
the biggest business help that has 
ever been placed at your disposal. 
Your line of business, your kind of 
advertising and other problems, will 
be discussed by men who know. 


If you cannot come yourself, send 
the man who is responsible for your 
advertising. If this is not within 
your province pass the word along. 
Full particulars as to the program, 
rates for accommodations, etc., will 
be furnished by 


ASSOCIATED ADVERTISING CLUBS OF AMERICA 
Convention Bureau 
1 NORTH CALVERT STREET, BALTIMORE, MD. 
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The Yardley Bridge across the Dela- 
ware River, Philadelphia & Read- 
ing Ry. 


The Philadelphia & Reading Ry. Co. has just com- 
pleted hear Yardley, Penn., one of the largest two-track 
concrete railway bridges in existence. This bridge is 
located on the line of the New York division between 
New York and Philadelphia at the crossing of the Dela- 
ware River, and replaces an old wrought-iron deck truss 
bridge, which has been in use since 1876. 

The old bridge consisted of two 60-ft. deck plate-girder 
spans and seven wroughi-iron deck trusses, one 120 ft., 


made up of 14 arches, 11 of which are 90 ft. 9 in. in 
clear span, and three 85 ft. The struc- 
ture is divided in two by a middle abutment pier 20 ft. 
in width, whereas the intermediate piers, which are 
stable only under balanced dead load, are 10 ft. in width. 
There is a rising grade to the eastward of 0.22 ft. every 
100 ft. The bridge carries two tracks 13 ft. c to ©, 
and is 34 ft. wide from out to out of coping. The base 
of the rail is about the same elevation as the old bridge, 
that is, 70 ft. above low water in the river, and about 8 
ft. above the bed rock. 


11 in. clear span. 


This bed rock is found very close to the river bottom 
and was utilized in all piers and abutments for a foun- 


dation. As originally designed, the two end abutments 





Fig. 1. View Just BEFORE COMPLETION OF 
DELAWARE 
(Old 


River, 
iron 
one 170 ft., and five 200 ft. in span. It had trusses 26 ft. 
Sin. in depth, and a rail elevation some 70 ft. above the 
river. This bridge was erected in 1875 and opened for 
service in May, 1876. It was built jointly by the North 
Pennsylvania R.R. Co. and the Delaware & Bound Brook 
RR. Co., F. H. Savlor being chief engineer and the late 
I). McN. Stauffer, for many vears Editor of ENGINEER- 
ING News, resident engineer. The masonry was built by 
McGranus & Fitzpatrick, and J. H. Cofrode & Co. were 
the contractors for the iron work. It was strengthened 
In 1883 by the introduction of an additional middle 
truss, adding 50% to the strength of the trusses and 
100% to the floor system. 


DESIGN 


The new bridge parallels the old, with center lines 35 
ft. apart, connection to the main-line tracks being made 
by easy curves about one thousand feet back from the 
abutment of the bridge. The new bridge has a total 
length between ends of abutments of 1445.5 ft. and is 


PHILADELPHIA & RerApDING R.R. 


truss bridge 


3RIDGE ACROSS 
YARDLEY, PENN. 


in background.) 


were to rest on concrete piles, but as described hereafter 
this project was abandoned and the abutments were car- 
ried to rock. 

The piers are solid plinths resting as before noted on 
bed rock, and having plans symmetrical about a longi- 
tudinal center line. Each pier is provided with a cut- 
water extension. The upstream noses of Piers 2 to 11 in- 
clusive are protected by bent steel plates 18x14 in. thick, 
anchored to the pier by 34-in. round bolts. The side and 
end faces of the piers have a batter of 4% in. to the foot. 
The lower section is capped by a coping course 11 ft. 
wide and 2 ft. thick, the top of coping being about 4 ft. 
below the springing line of the arch. 

Below the arch spring the abutments are solid plinths 
similar in section to the piers and extending as the piers 
to solid rock. The side walls, which extend up as span- 
drels above the arch spring, have an overhang to the 
rear, which overhang carries the railing back from the 
main pedestal of the abutment. The earth fill tails down 
alongside of the abutment and is held by low toe walls. 
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‘ch ribs are full-width remforced-concrete rings 


curved to a five-centered arch. They are reinforced with 


two lines of reinforcing rods, one at the intrados and 


the other at the extrados, each beme of ,4-in. 


These are tied 


square 


twisted rods spaced 7 in. c. toe, 


With transverse rods U4, in. and 


together square 
spaced 3 ft. «& to c.. but are not rods 


connected with 


i oa Vvertieal plane. The arch 


that its 


ri is peculiar im one 
actual thickness Is than its 


As will be 


elevations of the 


respect, 1 vreater 


showine thickness. noted from the halftones 


and from the arch in Fig. 2, the show- 


Ing face of the arch rib is 3 ft. 6 deep at the 
about 7 ft. at the 


arch) rib is 3 tt. 6 an. 


crown, 
enlarging to a radial depth of spring- 
ing lines In 
at the much 
a depth of about 13 ft. G im. at its 


Wong arch over the 


reality, the 
CrOWR, but 


deep 
rate to 
with the 


enlarges at oa greater 
juncture 


middle of the pier. The rein- 
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These spandrel walls are of gravity section and_ solid 

throughout. them a fill made up 

Which are carried to the 
the ballasted 


between 
of one- and two-manh-size stones, 
subgrade of the 
roadbed lai. 

The pilasters are 
about 5 ft. 
arches, 


They have 


roadbed) where regular 


carried up above the base of the 
and extend behind the face lines of the 
providing refuge the level, and 
with the intermediate concrete posts and two 


f-in. galvanized 


rail 
bays at track 
together 
lines of Iron pipe form the railing. 
each arch by vertical 


struction jolts im the spandrel walls, rising 


Expansion is provided in con- 


as shown 
in Fig. 2. 

The Waterproofing of the arches is 
protected 
mopped, 


composed of five 
by one laver of hard brick thor- 
applied to the tops of the arches be- 
tween the spandrel walls and flashed up in the inner 


lavers of felt, 
oughty 


| 


Exoansion Joints 
APANSIOM OIE 1 (Expansion Joints covered 
with single pi rr burlap !2"wide, 
laid in asphalt compound 
and thoroughly mopped 
wit th ee laid under 
the felt. 


TO TRENTON: 


Expansion Joint 


‘ 
Jomowe conhan= 
4 ‘ 


Drainage 
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Expansi jon ; 
Joint ™ 


‘ ng placed! 
fter ar ning rings 
ware completed Anch It 

nch or Bolts . | 

Jo marae Be Oey | 

-Anchor Bolts RSS err eer ary 
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‘Section of Expansion 
n Width 


Joint at Piers 
f’ Arch 


*"Rod's, 306" long, 3C.t06. 
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DETAILS O 


forcement, however, follows the real depth, not the show- 
the-arch, as Fig. 2. 

In erecting the arch the showing face depth was built 
first and the extra depth placed after the arch centers 
struck. It from Fig. 2 that 


rib as first built showing 


Ing depth, of shown on 


will be 
to the 
a section equivalent to the difference between the 
showing depth and the depth, and that this 
tion is tied into the showing arch rib when it is completed 


were seen the arch 
thickness carries on its 
top 
real 


acu” 


by roughening steps left in the extrados of the showing 


arch. A view looking down on one of the showing arches 


Is given in Fig. showing the roughened 
paratory to receiving the additional arch 
additional section extends only to within 2 ft. 6 in. of the 
this 2 ft. 6 space filled 
with the vertical spandrel walls, which are thus on the 


showing 


surface pre- 


rib section. This 


ourer edges of the rib, heing 
faces continuous from the showing arch ribs to 
the coping of the railing. 
part of the 


The spandrels are tied into the 


upper rib with anchor bolts (Fie. 2). 


oo CH OF 


Line, El, 43.86 


YARDLEY BRIDGE 


faces of the spandrels about 12 in., except directly over 
the pier where the flashing extends 4 ft. above the tops 
of the All vertical expansion joints and hori- 
zontal construction joints are protected by a single layer 
of prepared burlap 12 in. wide thoroughly mopped with 
an asphalt compound. This burlap is carried under the 
coping in all expansion joints. 

The drainage of the 


arches. 


bridge is taken care of by means 
of an &-in. cast-iron pipe, extending from the valleys over 
the piers to the soffit of the arch (Fig. 2). [It was at 
one time intended to place track tanks just west of the 
bridge, but experience showed that track tanks which were 
in service near the approaches to the old bridge resulted 
in an excess of water splashed from the tanks onto the old 
bridge. At one time this splashing was so great in the 
winter that a dangerously heavy coating of ice formed on 
the old bridge members. Rather than subject the new 
bridge to the possible excess of water from the tanks and 


also from possible freezing in the fill, the railway com- 








May 29, 1913 


pany has decided to. move the present tanks, which are 
located just west of the old bridge on the embankment 
approaches, about a mile and three-quarters west and the 
work of constructing them is now in progress. 

Embedded in each of the spandrel walls is a 4-way vit- 
rified clay conduit with manholes placed at frequent in- 
tervals to carry the present and future lines of telephone 
and telegraph wire. 

The forms of the bridge were made exceptionally 
smooth and tight, as noted below, so that no surface fin- 
ish other than that formed by spading against these forms 





View Looking West Across YAnrbLEY BRIDGE 
DURING CONSTRUCTION 


Rig. 3. 


Was required. This has resulted in an extremely good 
surface texture. 

LoapDs AND Srresses—The bridge was designed for 
the standard P. & R. Ry. loading for a 5500 |b. per tin. 
It. of train preceded by two 2-8-0 locomotives and tend- 
ers, With 55,000 Ib. on driver, 27,500 Ib. on pilot and 
f4,.000 on tender axles. The permissive maximum limit 
of compressive strength in the arch ring was 300 Ib. per 
<q.In. 


MATERIALS 


The concrete used Was ot two Classes. A be 2c4 mix- 
ture was used in the first 4 ft. From 
this point to the springing line of the arches the mix- 
ture was 1: 


of the foundation. 


3:6 and the arches and spandrel walls were 
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of 1:2: 4. 
dations and piers, but not in the arch rings or spandre! 
Walls. 


Kmbedded stones were allowed in the foun 
OQne- to two-man-size stones were used for this 
purpose and procured from a local quarry for the New 
Jersey side of the bridge and imported stone on the Penn- 
sylvania side. The quantity of stone used varied in dif- 
ferent Courses of the work, depending upon the conven- 
lence of the stone piles and the ability of the derricks 
to handle the concrete and place it in the forms as fast 
as It reached them from the mixer. As it was necessary 
to use the same derrick for both concrete and stone, the 
stone was placed when convenient, the concrete having 
the preference. 

The coping was composed of a 1:3:6 mixture and the 
railing posts of a 1: 2:4 granolithic mixture, the stones 
for the posts being of a 14-in. trap rock cleaned of dust. 

A standard portland cement tested by the railroad 
company in its laboratories at Reading, Penn., was used 
on all the work. The sand used in the conerete on the 
Pennsylvania side of the bridge was a well graded bar 
sand dredged from the Delaware River near Burlington, 


N. J. 
from 


That used for the New Jersey was a bank sand 
Birmingham, N. J. Freight rates governed the 
contractor In using the two different sands. While the 


] 


— ae 


ra 


REARS 





Fig. 4. View or Areciu Rip Berore THE HAUNCHIING 
ThtekKNEss Was AbDED 


(Cableway tower passing through arch barrel) 


specifications called for crushed rock to be used in all 


concrete, the contractor was allowed to use river pebbles 
for the Pennsylvania side of the structure, these | 


TNE 
well graded in size from 1 ; to 11) in. Crushed stone was 
used for the New Jersey side, ranging in size from 11 Be 
to a small percentage of dust, being the run of crusher. 

The total quantity of concrete of all kinds in the bridge 
is 34.670 cu.va., made up of the following materials: 
Cement, $2.363 bbl.: on 469 


sand, 21,956 tons: steel 


crushed stone and pebble, 
tons: embedded stone, 2558 tons: 
reinforcement, 262.5 tons, 

The total 


amount to about 42,000 sq.ft. 


surface to be waterproofed will 


The stone spandre! filling 


area of 


a 


will amount to about 7500 tons. There were used for 


construction purposes about 1,400,000 ft. bm. of lumber, 
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S00,000 ft. of which was required for the centering of — forded unlimited capacity for the storage of material 
the arches. at practically no additional cost for rehandling. 

CONSTRUCTION The cement house, which had a capacity of about 14 

Pianr—As a matter of convenience and particularly Cars, had a narrow-gage track laid on the floor upon 
o promote the facility in procuring material, work was Which a car containing a skip holding 50° bags could 

lucted from both sides of the river, duplicate plants be operated to serve the mixer about 100°) ft. dis- 
hey located on the New Jersey and on the Pennsyl- stant. A derrick placed near-by controlled the sand and 
Vania shores? Figs. 5-6 show at the left the plant as in- stone dumps as well as the cement from the storage house 
stalled on the Pennsylvania shore up to the state line to the mixing plant, from which a narrow-gage track 
in the middle of the river, and the right the plant in- ran out to the bridge proper. 
stalled extending from the New Jersey side up to On the New Jersey side the mixing plant was located 


same state line, some seven or eight hundred feet back from the shore 
At the Pennsylvania 

half of ; oe Pa . Surface of Water. 

hall 0] oe — a “EL. 13.1 

naterlais were s re . CABLEWAY 
wn op id Si sae SLRS TOWER 

i over the Reading Goal = % = } : = re = BRIDGE 

ee — Chale Cement é 3 aio s — 

ty. toa siding at the ~-< 2) 9@e# crite a Estone—|Sand_y 


- 
COAT ¥ Lf 
the | cemenr nog _ 8 Chute 


a Stone and : 


erade elevation of 
main track and from 
there dumped through 
. CONCRETE 
chutes over the em- | Ssupoiyazete Ri DELAWARE 
bankment to the stor- 

ave pile below (for 

the sand and stone) and to the warehouse (for the ce- + 5. PENNSYLVANIA SIDE 


nent). This embankment being about 45 ft. high af- PLANT Layour ror CONSTRUCTION 


x ° 35-0"- = ee . : ° . 
near a siding of the Reading road, which connected with 
New East | New West OLD ABUTMENT Old West » Belvidere divisi ; » Pe svivank: Pore ‘er 
ee bey'l een eck ei aati the Be vider division of the Pennsylvania RR. Over 
a, Bound Toke a, is this line all materials for the New Jersey half of the 
iu He i a bridge were shipped. A derrick operating a clam-shell 

a De \Girders . : . 
| |. Oak bucket unloaded the cars and delivered concrete materials 

either to the mixing bins or to the storage piles. 


The mixing plants on both sides of the river were of 
Sheeti 19 at similar construction, containing a batch mixer sufficiently 
ey elevated in timber framework to dump the mixture into 
| cars or into buckets on flat cars. Above the mixer were 

18' Steel| Sheet provided the automatic measuring and storage bins. 
ea On the Pennsylvania side of the river construction was 
carried on from a temporary pile trestle, built on the cen- 
ter line of the new bridge, reaching to the middle of the 
f river at Peir 7. This trestle supported a 20-ft. gage track 
Approximate bottom for the operation of a steel traveling crane, which was 

07 ples support NG . . a . . . 

17'6"-— 4 tracks used in placing the coffer-dam, in excavating the pier 


eatery foundations and in placing the concrete from the flat cars 
Shee g 





into the foundations or forms. It also supported a nar- 
row-gage track used in transporting concrete, etc., by 
small locomotives from the mixing plant. On the New 
Jersey side construction was handled by a series of stiff- 
legeed derricks, placed south of the bridge and midway 
of the piers so that each derrick served two piers. These 
were used in handling the excavation and the placing of 
materials in the piers. A temporary trestle carrying a 
Sheet Piling. Top. + narrow-gage track extended into the river to a point 
Stee! Sheet Piling, Top-Ei Le between Piers 8 and 9, and the track from it extended 
back to the mixing plant. 


__/8 Steel Sheet Piling. lopo-£ 


pt 


Work on the Pennsylvania side started in the middle 
of the River at Pier 7, which was completed to the spring- 
ing line of the arch before work was started on Pier 
6, after which it was necessary to abandon the river 
trestle between the completed piers. This work proceeded 
in similar fashion toward the Pennsylvania shore. At 
the same time work proceeded from Pier & east toward 


3 Plar rk a 


Plate Girder--+ 


sii | | | the Jersey shore, working on the temporary trestles and 
Fic. 7. Devas or Mernop or Berpinc THE West derricks there. While this preliminary work was going 
ABUTMENT on a cableway on the center line of the new bridge was 


TO TRENTON JT. 
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being installed. The Pennsylvania tower for this cable- 
Way Was located between the west abutment and Pier 1; 
: Pier 13 and the 
It had a clear span of 1320 ft. between tow- 


the New Jersey tower between east 
abutment. 
ers 125 ft. high. 
pine, supported On conerete foundations. 
ht 12x12-in. posts to a height of 78 ft. and 
four posts for the remainder of the distance to the top, 
saddle at 
the top of three 12x 14-in.x6-ft. oak timbers supported the 
A total of about 28,000 bom. of lumber was used 


These towers were of long-leaf vellow 
They were 
composed of ei? 


all posts being braced by 3x12-in. sticks. <A 


cable. 


in each of these towers. The main cable was 1°4 in. in 


Surface of Water 














a Ef 13.1 ne 

oJ & 

>> / S 
“ A = 

= = = 

So — en a 
% DERRICK eNé 

Nl greet 4 eee Se ee 

5 3 : FP 3 

o> &y & 

he Go S § \ 

zz re S ; \ 

—— ~1445,5' sas 


o§ RIVER 


oF P. & R. R.R. Brinert, YArDLEY, PENN. 


Wires each of 
The cable 


strands of 19 
plow steel with an ultimate stress of 112 tons. 
Was supported on an A-frame at the center pier, dividing 
it into two spans, each of which was operated by an 
engine at the respective ends of the cableway. The in- 
stallation the S. Flory Mfg. Co., of Ban- 
This cableway was used for the remainder 


diameter, made up of six 


Was made by 
gor, Penn. 
of the concrete work above the springing line of the 
arches and in placing the forms and centering. 

in building the spandrel walls a movable sawmill! in- 
stalled by the contractor proved of great economy in re- 
sawing the heavy lumber required in the heavy part of the 
work into the smaller sizes for use in the pilasters and 
railings. 

FoOUNDATIONS—AII of the piers were founded on bed 
rock, being placed in coffer-dams built of steel sheet pil- 
ing driven with a steam hammer through a maximum 
of 6 ft. water (summer stage) and 8 ft. of heavy gravel, 
sand and boulders to the bedrock. Most of the unwater- 
ing of the coffer-dams was done with two 6-in. pumps. 
Some difficulty was experienced at first in lowering the 
water, but this was checked by placing burlap bags filled 
with earth against the outside of the piling. Long wire 
rods were used to puddle the gravel and silt along the 
outside of the joints. This assisted very materially in 
closing up any leaks through them. The excavated ma- 
terial was placed on the outside of the dams, which also 
aided in reducing the leakage. Although ‘the piles in 
many instances penetrated the top stratum of the shale 
rock some 12 or 18 in., a great deal of water came into 
the dams at the bottom of the piling and interfered 
in the placing of the foundation concrete. The dams 
were about 24 in. wider than the neat foundation lines 
of the piers and this space was taken advantage of in 
leading the water around the outside of the concrete to 
the pumps at the end of the dam. 

Enough of the steel piling, which was 12 in.-sections 
18 ft. long, was purchased to cover five dams, or ahout 
11,4060 lin.ft. The first driving of five coffer-dams re- 
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quired 
required 10,980 lin.ft., and the third driving, 
ft., a total of 33,600 Lin.ft. 
the piling was used three times. 
of a section of the 
remain to 


to be worthless for further use did not exceed 1% 
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11,160 lin.ft.; the second driving of five dams 
bi,460 lin 
It will be seen that most ol 
With the 
which was allowed to 
trestle 


exception 
Pier 13, 
bank of the 


dam at 


protect the water 


power 
i 


canal, all the 18-ft. lengths of piling were recovered. 
The loss to the contractor by reason of the steel splitting 
open, or bending, or otherwise becoming damaged so as 


of the 


total, so that of the 637 pieces brought on the work, 
600 were recovered and avVatlable for use on other work. 
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Fic. 8. View or ONE OF THE PIERS AND THE So CALLED 
UMBRELLA 
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DETAIL SHOWING | 
SUPPORTING RODS 


ForMs ror Prers 


The abutments were originally designed to be built 


on concrete piles driven to rock, This construction was 
adopted on account of the proximity of the new abut- 
ments to those of the old. and the fact that the west abut- 
ment founded about 350° ft. 


abutment about 20 ft 


Was above the rock and the 


east The west abutment was first 


ao tna 


; = eg estar tats 
Pe eee wy 
; en mee Pe 


ee 


View 


attempted. about oo Of the Chenoweth 


Here pattern 
piles were driven to the gravel, and in each case it Was 
Impossible to penetrate further. The piles were badly 
broken at the ends and several were broken and sheared 
so that it 


proceed with this construction, and arrangements were 


otf helow the 


surface, Was deemed unwise to 


made to excavate to rock. 
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The 
Fig. 7. 
first 
ment, 


method of shown in 
Excavation to bedrock between steel sheet piles 
made for half of the 
Which half about 15 ft. 
the old abutment. This precaution was taken 


because the new abutment was so far below the old as to 


building the abutment is 


Was the southern 


hew abut- 


Was 


south of the south 


face of 


endanger the stability of the latter, if excavation were 
made close up to it. In order further to preserve the 
stability of the existing abutment carrving the main line 
railway, trestle bents were driven under the track Just 
Fig. 7). 

hew 


hevond the abutment (see 

The south half of the abutment Was carried to 
Elev. 61 (well above the springing line of the arch) and 
the old abutment then 


erete, 


braced across to the new con- 


while the intervening half of the 
Was built. 


new abutment 


At the east abutment the excavation was carried down 
to the top of the 40-ft. sheet piling, shown in Fig. 7, 
The 
excavation was then carried to rock without the parti- 
tion bulkhead. 


Without the use of a erib, the bank being sloped. 


There was a slight settlement of about 4 in. noted 
in one end of the old abutment, but nothing more serious 
resulted. A deal of Was encountered in 
the excavation and much of it had to be raised about 42 


great Water 
ft. One 10-in. and one 6-in, centrifugal pump were used 
in unwatering the excavation. 

Meruop or Laying tue ArcHes—As noted previously 
in this article, the piers were completed up to the spring- 
ine line of the arches suc¢ essively from the center towar! 
each side of the river before any work was started on th: 


arch ribs proper. These piers were carried up uniformly 


or Two ArciteEs UNDER ConsTRUCTION, SHOWING CENTERING 


to the 
form. 


beginning of the arch curve in rectangular box 
Above that point the portions of the arches which 
were self-supported were erected as a balanced load, ex- 
tending out on either side of the pier in the form shown 
in Fig. 8. This portion of the pier was known as the 
“umbrella.” 


When the piers were completed, arch centering was 
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erected for the four arches nearest the center arch on 
the Pennsylvania side of the river, that is, Arches 4, 5, 
G and 7, and concreting proceeded from the center pier 
toward the Pennsylvania side in such fashion as to place 
a balanced loading on each of the centers successively. 
Fie. 12 and the accompanying table will show the method 
of laying up these arches, it being understood that new 
centering Was provided for each successive arch with the 
exceptions noted below under “Forms and Centering.” 
It will be noted from the drawing of the arch in Fig. 12 
that the arch ribs were divided into five sections, each 
section extending for the whole width of the arch = rib, 
an having a balancing section on the opposite side of 
the crown of the arch. They are section A near the 
crown, section B at the haunch, section C near the spring- 
ine, section A’ the key at the crown, and section //, the 


xo 


a 





hig. 11. INstpe or ONE oF Prer Forms 


final so called “haunching” addition, which brought the 
showing-depth thickness of the arch rib up to the full 
thickness. No centers were struck until at least three 
of the adjacent arches had been keved, 

The sections were laid up from the center of the bridge 
toward the end, so that no two sections on the same 
side of one arch would be laid on the same or successive 
days, and so that the progress of section laying on each 
dam would follow the order A, B,C, WW, WH. The order 
of laying is best understood from the accompanying tab- 
ular representation in Fig. 12. The “haunching” sec- 
tion JZ was not placed until the key section had received 
a hard set, and the centering was required to be main- 
tained under a completed arch ring for at least 30 days. 
Two opposite sections amounted in contents to about a 
ten hours’ run of the mixing plant. The joints of the 
sections, it will he noted, correspond with the expansion 
Joint of the arches, as shown in Fig. 2. Tn order to 
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prevent the bonding of one section with the other, and 
to form a cushion between them, corrugated asbestos 
boards were placed on the sides of each joint, 

ForMs AND CeNTERS—KEspecial care was taken to pro- 


duce strong and economical forms. ‘Those for the piers 


(as well as for all the rest of the bridge) were made ol 
uniform standard sizes so that they could be used ove 


~=<— 70 YARDLEY 
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No. of Location on arch No 
Date Bloek 7 tb & } 3 2 1 
6,15 l \- 
1S 2 A. 
20 3 Cia 
25 4 A 
25 5 c 
26 6 B- 
28 7 kK. 
7/17 Ss a Ay 
1S 9 Ga 
19 10 B, 
19 11 H 
20 “a kK 
20 13 H- 
29 14 A, 
30 15 rf ‘ 
31 16 B 
31 17 H 
8/1 1S Kk 
S 19 A, 
10 20) Cc; 
12 21 B, 
12 22 ap K, 
15 23 ; H. 
16 24 \ 
17 25 ( 
19 26 B 
19 27 } 
20 28 H, 
21 29 ( 
22 30 B 
22 31 me 
23 32 H, 
24 33 B, 
27 34 H 
297 30 kK, 
30 36 H, 


Fie. 12. Progress or LAYING CONCRETE IN ARCHES 


and over again on the various pliers. The section on 
the pier proper comprised two parts, one for the lower 
plinth and one for the umbrella form. Fig. 9 shows 
the details of these forms and Fig. 8 is a view of the 
umbrella forms in position. 

The forms for the piers were made up in sections 
measuring about 1216 ft. They were composed of 
8x10-in. horizontal timbers, spaced about 2 ft. ©. to 
« as shown in the drawing, and provided with two 
thicknesses of 1x8-in. boards placed diagonally for the 
lagging. Upon the face of this lagging was tacked .sheets 
of No. 22 galvanized sheet iron against which the con- 
erete Was spaded, as noted before. These forms were 
assembled on the shore, provided with special lifting 
rods so that they could be carried into the position with 
the derricks. Thev were held in position with 3/-in. 
rods and 4x6-in. timber spreaders across the pier. At- 
tached to the ends of the rods were wrought-iron swivels, 
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receiving the square nuts of stub bolts which passed 
through the forms to Gutside vertical waling pieces. The 


stub bolts extended several inches into the concrete and 


removed to release the form, leaving the bolt holes 


The 
Were adjusted to line at the top by turnbuckles attached 


Were 


in the conerete to be closed with mortar. forms 


to 2x2x8¢-in. angle-iron cross-braces, which were an- 


chored into the lower section of the concrete previously 
placed, After the concrete was placed in the section of 
forms as described above, the forms were removed, lifted 
up and attached to the angle iron as noted. 

The umbrella forms were built in the same way after 


the general altered to suit 
shape. Details are shown in Fig. 9. 
method. of 


anchor angle 


same design, the peculiar 
In this drawing the 
the 


shows the 


the cross-bracing tron bars to 
noted. Fig. 11 
interior of one of the pier forms before the placing of 
the The the 


provided by the galvanized steel is particularly noticeable. 


attaching 
iron should he 


concrete. smoothness of surface which is 


All these forms were used over and over again with a very 


small with a large de- 
The upper parts of the pilasters, the 


spandrel walls and the arched-rib forms were ail built 


percentage of failure and very 


gree of economy. 
after the same style as the ones noted above with the 
alterations to fit the particular Cases, 

The main centers, shown in Fig. 10, were made up of 
seven ribs, having a clear span of about 70 ft., supported 
at the ends on inclined timber bents resting on the cop- 
ing of the piers, and suspended from the umbrella sec- 
tion by means of seven 14%4-in. rods passing through the 
the 
reinforced 


concrete to back of the arch. The coping of the 
T-rails to take the thrust of 
the middle the centers were 


supported by timber towers measuring 21x: the 


piers Was with 
the loaded centers, and in 


> 


Do) rt . al 


base and founded upon 14 timber piles. Four sets of oak 


wedges were used under each rib, which were built in half 
in erection. The centers for Arches 1 
built new for the respective 
ribs were all 
90-ft. 


sections for ease 
to 14 
arches. In 


Inclusive were all 
Arch 12, the 
rebuilt froma 
13, four ribs were new and three rebuilt, 


hew except one, 
rib. In Areh 
and in Areh 14 
the 
forms and arch centers were of short-leaf vellow pine 


which was Q-in, 


all seven ribs were rebuilt from other centers. Al] 
and were designed by the contractor. 

In framing the centers they were given an additional 
height at the 134 in. above the plan 


height to allow for any compression in the centers and 


crown of about 
In anticipation of some settlement after they were struck. 
Levels- were taken on the centers before and after com- 
pleting the crown section (section .1), on completion 
of the key (section A’), and before and after striking 
the centers. The greatest deflection was at the time of 
completing the crown sections which ran from 0.05. to 
0.13 ft. In the first centers that were built an attempt 
was made to obtain the additional height at the crown 
by manipulating the wedges, but this proved unsatisfac- 
tory. The 
to give the required 134. in. 


Most of 


14 m. below the plan elevation at crown at the striking 


remaining centers then framed so as 
additional height at the 


the arches deflected so as to*be about 


were 
cTOWN., 
centers, and four of the arches were 14 in. higher. 


PERSONNEL 


The construction work on the bridge was carried on 
under the direction of .the Philadelphia & Reading Ry., 
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of which Wilham ITfunter is chief engineer, the work 
being in direct charge of Edwin Chamberlain, assistant 
engimeer, with H. L. Laning, assistant engineer on the 
eround. The contractor for the entire work the 
Talbot Construction Co., of New York City, their 
superintendent on the job was John E. Work 
was started on May 15, 1911, toward assembling the 
plant. On July 21, 1911, the first concrete was de- 
posited. The bridge is now nearly completed, and_ is 
expected with the approaches to be ready for laving of 
rails about July 1. 


Was 
and 


Jones. 


No date has ver heen fixed for the 
opening to travel. 


o* 
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Reclamation of Swamp Lands in 
North Carolina* 


By Josepu Hype Prarrt 


In North 
swamp 


Carolina the 
lands has been 


problem of reclamation of the 
worked out more systematically than 
in any of the other South Atlantie states. There are 
imately 4505 sq.mi. (in the part of the 
proportion of which is susceptible to reclamation. 
Some of the swamp areas do not contain land well adapted to 
agricultural purposes, but vast would be capable of 
growing a variety of products, these would not be far 
railway transportation. 


approx- 
eastern state), a 


large 


areas 
and 
from 

There are three distinct classes of swamp areas. 
gum and 
long narrow belt ranging from 
or in an extensive several miles in diameter. 
nally, heavily timbered, but most of the 
timber has been removed or is under contract to be removed. 
This class of swamp land is 
cultural purposes, when the excess 
it has little value for reforesting. The second class is open 
with little timber and that of quality. 
The drainage has to be deeper and the soil is not as easily 
into a good state of cultivation as that of the 
The third class is the higher land along the 
which it is possible to cultivate, but which is 
constantly drowned out by excessively rainy weather. 

Long before the Civil War attempts were made to drain 
certain of the smaller swamp areas, but most of these were 
only partially successful, and attempts to drain on a large 
were failures. Three obstacles formerly stood in the 
way of the drainage of the swamp lands: 1, cost of clear- 
ing the land; 2, the cost of digging adequate canals and 
ditches; 3, lack of adequate laws. that would permit the 
carrying out of the drainage proposition. <All these obstacles 
have been removed, and it is drain 
any land that has sufficient agricultural value. The Drain- 
age Act passed in 1909 and amended in 1911 makes it 
sible to carry out any drainage proposition, no matter 
large or how many counties it include. There are 
40 districts organized or in process of organization in east- 
ern North Carolina. 

After the main 
land is cleared by 
then burned over, 


The first 
which occurs in a 
%-mile to two miles in width, 


is the great cypress swamp 


area Origi- 
these swamps were 
especially agri- 
removed, but 


adapted for 
water is 
marsh, 


very poor 


brought first 
class. swamp 
areas, now 
being 


scale 


possible to successfully 
pos- 
how 


may now 


have been dug, the 
and underbrush; it is 
but the stumps. 
The stumps rot very quickly in this rich soil, so that no 
effort is made to remove them, except as they decay. The 
first vear after the canals have been made, and land cleared, 
the land is planted with corn by means of a hand drill. 
There is no opportunity of plowing, so that the corn is 
planted by simply running the drill into the ground and 
dropping the seed. It is impossible to cultivate the crop 
while it is growing on account of the stumps. The fires, 
destroyed all of the undergrowth and weeds, 
so that there is nothing to interfere with the growth of the 
corn. Land planted in this way has produced an average of 
109 to 50 bushels of corn to the acre. 

Another result of the drainage of the swamp lands is a 
general betterment of the health conditions of the section, 
and also the provision of good roads. In digging the drain- 
age canals, if a little litt): 
increase in the cost, a banks 


canals and laterals 
cutting the 


leaving nothing 


trees 


large 


however, have 


and with but 
made on the 


care is exercised 
road can be 


from the earth thrown up. 


good 
of the canals, 


*Abstract of an address made at the 
Congress at St. Louis Mo., April 10-12. 


7State Geologist, Chapel Hill, N. C. 


National Drainage 








































































Mav 29, 1913 


A Borough Surveyor and Master of 
Works for $389 a Year! 


The “Royal Burgh” of WNirkeudbright, Scotland, re- 
cently advertised for a Surveyor and Master of Works, 
to devote his whole time to his position, and to be paid 
eSO or $389 a year. In with British and 
Scotch practice, applicants for the position were sought 
hy public advertisement. They were directed to file their 
applications with the town clerk by Apr. 5, 1913, to- 
vether with copies of testimonials. 
It might be thought that a place of only 2191 popu- 
lation (census of 1911), offering a salary of less than 
demand from its 
surveyor and master of works. On the contrary, much is 
demanded, as may be seen from the following “regula- 
tions,’ which we reprint from the London Surveyor for 
Apr. 4, 1913: 
REGULATIONS FOR THE DUTIES OF THE SURVEYOR AND 
MASTER OF WORKS FOR THE BURGH OF 
KIRKCUDBRIGHT 


accordance 


S100 a vear, would not very much 


The surveyor and master of works will be paid, to begin 
with, a salary of £80 a year, and for this salary he must de- 
vote the whole of his time to the duties of his oftice. The 
engvegement will be for one year, and thereafter at one 
month’s notice.on either side, and his duties will be as fol- 
lows, viz: 

Slaughter-House Department 

To visit the house every day that cattle are being killed, 

examine the carcasses, and see that any diseased meat is de- 


stroyed, and report such cases immediately to the veterinary 
inspector. 


To collect the dues for the animals killed in the slaughter 
house, give the butchers receipts therefor, account for the 
dues to the chamberlain each week, and get the counterfoils 
of the receipts issued to the butchers initialed by the cham- 
berlain. 

Generally to see that the house is kept clean and in ;xood 
order and repair, and that the regulations and by-laws are 
duly observed and enforced. To report to the town council 
every contravention of the regulations and by-laws without 
delay. 


Water Department 
that the 


To see water-works are kept in good order, and 


report any defects to the convener of the committee. 

To report to the convener of the committee from time to 
time the quantity of water in store, the conditions of the 
reservoirs, springs and filter beds, and their tributaries. 


To prepare estimates of cost of extensions and alterations 
of water mains. 
To superintend all extensions, alterations and repairs of 


mains and hydrants. 
To regularly 
each 


inspect all pipes, taps and cisterns in houses 
quarter, with the 
the supply of 
To regularly scour the water mains, and thoroughly clean 
all tanks and catchpits in October and 
year, and to intimate to the 
inittee when this work is to be 

To around 
that kept 
the proprietor of the 
lic Health 
tion. 


ence and to enforce compliance regu- 


lations as to water to houses, ete. 


out February in each 


convener of the Water Com- 
done. 
all 
zood 


the 
the 


once week outside 


o 
go 


they 


every closets and see 


are clean and in order, and report to 


the Pub- 
require atten- 


premises and convener of 


Committee when any of closets 


Sewerage Department 


To prepare plans, specifications and estimates of the 


of extensions or alterations of 


cost 


main sewers. 


To superintend all extensions, repairs or improvements 
of the sewerage system. 

To see that alterations and connections with private 
drains are properly made and tested, and that all junctions 
are formed with fireclay collars. 


To see that all private drains, soil pipes and sanitary ap- 
plianees are kept in and all 
defects to the respective proprietors or and to 


order repair, and intimate 


their factors 


food 


the convener of the committee. 
To carry out any special instructions which may be given 
him by the council! or the convener of the Public Health 


Committee, 
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Roads Department 
To call 


Streets 


every the 


instructions he 


morning before 9 o'clock on convener of 


the Committee for any may have to 


sive, and attend promptly to these instructions 

To superintend the repair, cleansing and watering of 
streets and roads, and see that all the conduits for carrying 
the roof water below the foot pavements are kept clean 

To calculate the quantity of road metal required for the 
season, and measure the same when broken in heaps 

To prepare plans, specifications and estimates of cost of 
any proposed improvements. 

To measure contract work, and give certificates for sums 
due to contractors 

To grant orders for opening the streets when required for 
connecting water, sewer or gas pipes, and see that the oven- 
ings are properly filled up to the satisfaction of the com- 
mittee. 

To see that the burgh workmen and seavengers begin 
their work timeously in the morning, and go round and see 
that the work is properly performed. 

Buildings (New and Old) 
To examine plans of proposed new buildings, and altera- 


the 
buildings 


that 
inspect 


and see 
with: to 
the 


tions of existing buildings, statutory pio- 


complied 
struction, and 


visions are during 


m- 


report to council any case of contravention 
of the statutory regulations or of the warrant granied. 
Generally 

To see that all lands, houses, fences and grounds belong- 
ing to the burgh are kept in good order, the grass at St. 
Mary’s Park and Moat Brae is properly and regularly cut, 
and the fences and seats kept in repair. 

To prepare plans, specifications and estimates of cost of 
any new works, and superintend their execution, whether by 
contract or by day labor. 

To cheek all accounts incurred in the various depart- 
ments, and submit same to the Finance Committee; and gen- 


erally to carry out the instructions of the various committees 
or conveners given either orally or in writing 

To have full control as to the engagement or dismissal of 
occasional workmen when employed at work ordered by the 
council or the convener of a committee, and to pay the wages 
of such workmen. 

To report at once to the council or the Streets Committee 
any insubordination or disobedience to orders on the part of 


of the workmen or scavengers. 


To act as inspector under the Shops 


any 


Act, 19317 


To carry out all the duties of a burgh surveyor, whether 
herein mentioned or not. 

To undertake any other duties if required by the town 
council at such remuneration as may be determined. 

To attend monthly meetings of Council and Finance Com- 
mittee, and special meetings when required, and to give in 
a written report of the work that has been going on. 

To report at once to the council when he becomes aware 
of any repairs being required on any of the burgh property 

To keep a daily register setting forth each day what he 


monthly 
for 


the ich 


committee 


register to e: 


that may 


has been doing, and submit 


meeting of council, or to ash 


production of it. 


any 


We eall particular attention to the fact that the sur 
veyor must see that the employees of the roads depart 
ment “begin their work timeously”; that he must 


perform “all the duties of a burgh surveyor whether 


herein mentioned or not: and (a gleam of hope) 


that he may be called on to perform other duties, 
‘at as the Town Couneil 
termine. 

It is interesting to note that (“The Municipal Year 


but 


such remuneration” may de 


Book” ) Kirkeudbright has been a royal burgh since 1459; 
owns three farms and some salmen fishings in the Dee: 
was one of the first Scottish burghs to introduce a grav- 
ity water-supply, and besides water-works also “owns the 
harbor, the gas-works and a cemetery.” 

In view of the multifarious duties and small salary of 
the surveyor it would seem quite proper TO allow him a 
day off now and then to disport himself in the salmon 
fisheries and. as an inducement to continue in the munici- 
his life, free burial in the burgh ceme- 


pal sery ice all 


tery. 
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Snow Surveys for Predicting Stream Flows 
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SYNOPSIS 


Irrigation Has hee i predicted jor live SOCOUSOLS hy HCASUT- 


The Swe flow of llalh slrequis usec jor 
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mountain-snow survey scheme in- 
S. Weather 
Surenu for the purpose of determining early in) March 


The success of the 


augurated two seasons age in Utah by the U 


ai ei 
the probable summer flow of irrigation streams has been 


fully demonstrated. 

The plan Was to go into the headwater regions of 
streams whose water is fully appropriated, toward the 
close of the snow-storing season, vet prior to the begin- 
ning of actual farming operations, and determine by 
hundreds of systematic depth, density and water-equiva- 
the 


stored which would subsequently flow to the service or 


lent measurements of snow, the amount of water 


the valley irrigators. 


This being determined, a precipitation record at a rep- 


resentative place would show the amount of water added 
to the watershed after the completion of thé survey: and 
a daily stream flow measurement at a flume, constructed 
above the highest water-using farm, would show the daily 
depletion of the supply indicated by the survey. 

It was not intended to ascertain the actual acre-feet 
of snow-water stored on the watershed. and then charge 
and credit these values with the rain and snow added, and 
with the flow down the stream daily. On many smatier 
drainage svstems this definite plan would be quite feas- 
ible, although in such a case an evaporation factor would 
As a matter of fact, In some 
erosion experiments being conducted by the U. S. Forest 
Service in codperation with the U. S. Weather Bureau 
in the Mountains near Ephraim, Utah, this sort of sur- 
vey was completed early in April, 1915, and will be re- 
peated each season hereafter. a 

Instead of this plan, watershed 
chosen by the Weather Bureau for its original work was 


need Lo be considered. 


precise since the 


a medium-sized region, and perhaps typical of most of 
the Utah irrigation streams, the plan was to ascertain 


the average depth of the undrifted, Iving-where-it-fell 


Observer, U. S. Weather Bureau, Salt Lake City, Utah 
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snow (Figs. | and 2) and its actual water contents, so 
that these values could be compared from year to year: 
and in this case stream-flow predictions would be stated 
In percentages of the flow in previous vears Instead of in 
actual acre-feet. The record of average weather condi- 
tions over the watershed, with the average stream gagings, 
would be additional factors for consideration in making 
the flow forecast. 

And so, when the Weather Bureau snow surveyors com- 
pleted the March, 1913, snow measurements, having made 
about 280 depth and density measurements in about 2500 
acres of evenly laid snow on the upper reaches of Maple 
Creek, in the Wasatch Mts... near Springville, Utah, the 
confident assurance Was issued in a printed report, and 
mailed to all users of Maple water, that “there is about 
16% more irrigation water stored in these hills than at 
the same time last year.” It was also found that the com- 
pacthess, or density, of the snow was practically the same 
as it Was last vear, and that the ground beneath the snow 
contained no last year: so 


that if weather conditions from the completion of the 


frost, as Was the condition 
survey to the close of the irrigation season average about 
the same as in 1912, “Maple Creek should supply about 
one-cighth more water this season than it did last year.” 
And from a cursory examination of adjacent watersheds. 
the surveyors said it was quite probable that conditions 
in the Maple watershed were an index to conditions in 
near-by mountains. 

The water prospects from this stream will remain one- 
ere@hth better than last vear only as long as Weather con- 
ditions subsequent to the measurement of snow remain 
similar. Tlowever, the effect of cooler, warmer, wetter. 
or drier weather will be more or less directly reflected 
in the stream gagings., so that from the weir measure- 
ments from week to week, compared with the flow meas: 
urements of corresponding dates last vear, the water prob- 
abilities can at any time in the season be recomputed 
for the benefit of those farmers who may wish to know 
Whether to divide the water freely between the alfalfa 
and the potatoes, or To give sparingly to the crop In great- 
est need. 

In fact, there are a great many uses the farmer can 


make of this information. For instance, he may have in- 


sufficient water to mature his third crop of alfalfa, and 
rather than let the third crop go to pasture which he 
may not need, or plow it up for fall wheat, which he 
may not wish to do for many good reasons, he can prob- 
ably turn the water shortage into an actual profit by let- 
ting the second hay crop go to seed. 

He could not such a success from imminent 
failure except by chance without an accurate, definitely 
stated knowledge of the amount of water available. Var- 
lations of the case are numerous, even complicated fre 
quently, especially where the water has been so completels 
appropriated and utilized that only primary water-rights 
owners may expect plenty, the secondary rights, prob- 
ably representing a majority of the acreage, suffering fre- 
quently through lack of water. 

If these secondary users knew definitely, early in the 
spring (as the three hundred users of Maple water know 
this spring) that they may expect 16% more water thar 


snatch 
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they had last year, they could lay their eutire summer 
plans with that important fact in view. They might not 
only secure outside range pasture, letting the alfalfa 
LTOW into three Crops, and also increase the potato and 
beet acreage, but they might even include an additional 
strip of land under the water which seldom or never is 
operated as an irrigated tract, through scarcity of water. 

The making of the survey consists in going up the bot- 
toms of the canon branches and back and forth along the 
sides or slopes of each gulley or drainway, making depth 
soundings every few rods with an alpenstock to keep 
iy perfect touch with the varying depth of the snow, 
and every few hundred feet making an accurate depth 
and density measurement with specially made apparatus. 
(The accompanying halftones show the character of the 
country surveyed, the instruments employed, and how 
they are used.) 

This apparatus consists of a sampling tube, made of 
galvanized iron, reinforced at the ends, with a light iron 
collar at the top, and a toothed cutting sleeve at the bot- 
tom. The tube is inserted perpendicular to the surface 
of the snow. It is about 3 in. in diameter and 50 in, 
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The opposite condition, of the snow freezing to the 
inner sides of the tube when air temperatures are below 
20°, isa more formidable problem; yet even this difficulty 
was very readily overcome in temperatures as low as 10 
or 15° by cleaning the tube with an oiled rag on the end 
of the alpenstock. 

Where the snow depth was more than the capacity o! 
the spring balances the sample was taken in two or more 
sections; where the depth was beyond the length of the 
tube the surface snow was dug away from one side ol 
the tube and the complete sample then taken. Snow 4 
ft. deep has been successfully sampled with a 50-in. tube 
with very little loss of time. As a rule this process is 
greatly preferred to carrying a longer, heavier snow tube 
over the mountains. 

A thermometer reading was made at every sample-tak- 
ing, together with a reading of an aneroid barometer and 
the time reading from a watch. These readings, in con- 
nection with continuous temperature and barometer read- 
ings at the base of the mountains, make it possible to 
calculate the altitude of every observation point. 

An examination of the soil beneath the snow was made 





Fieas. 1 AND 2. Eventy Coverep SNow-GATHERING Grounps In Uran 


(In the foreground of Fig. 1, on the left, is a part of the 


satch Mts. Fig. 2, on the right, shows a heavy March layer 


watershed of Maple Creek; in the background are the Wah 


of snow. Note the even distribution of the snow in the 


views. Under conditions shown here and in Fig. 3 snow measurements are comparable from year to year.) 


long. With its contents, it is weighed on a spring bal- 
ance scale, which is graduated to show the water equiva- 
lent, in inches deep, of the tube contents. Thus the scale 
reading is entered directly against the depth of snow 
value, which is read from the inch markings on the out- 
side of the tube. 

This apparatus was perfected by Prof. Chas. F. Mar- 
Vin, in charge of the instrument division of the U. 8. 
Weather Bureau, and so far it has met practically every 
demand made upon it. Naturally, the spring balance 
must have a rigid support, but this is provided by thrust- 
ing the alpenstock—the sounding staff—into the snow 
at an angle. The newer spring balances are made of 
aluminum and are thus easily carried. 

A typical observation follows: Snow depth, 39.5 in.3 
water equivalent, 12.7 in.; barometer, 22.12 in.: ther- 
mometer, 19 

Surprising as it may seem, the drawing up of the snow 
core, or sample, is a very easy matter in practically all 
cases, the only difficulty ever experienced being in very 
warm weather, while working in wet, slushy snow; but 
even under these circumstances the cutting sleeve, or a 
wad of earth gathered with the snow, offers sufficient 
obstruction to enable one to secure the snow sample by 
deft manipulation. 


at every show measurement to determine the amount o! 
frost in the ground, because a continuous, well formed 
frost jayer has a very important effect on the amount of 
water conserved naturally during the first thaws - ol 
spring; that is, during the spring runoff. Strangely 
enough, however, the ground in the mountains is almost 
never frozen beneath the snow. Where unfrozen, this in- 
formation is readily gained by means of the snow sam- 
pling tube, as dirt samples are quite as easily secured as 
Show samples. Where there actually is a frost laver Its 
thickness is ascertained by means of a small prospector’s 
pick and a short driving bar. 

Phenological observations were also made of the growth 
stages of the willow, quaking aspen and bush buds, as 
these are indications of the advance of the springtime, 
and the information is useful for comparison with other 
vears, and for consideration by the farmers themselves. 

During the work at Maple Creek this year soil tem- 
peratures beneath the snow were taken accurately, the 


value being 33° everywhere in the soft moist earth within 
10 in. of the snow. The perpetual springs which burst 
forth through the snow at intervals alone the canons. 
showed temperatures of from 453° to 44° near the upper 
limit of all-winter flowing, and 48° near the valley at the 


outlet of the creek, Varving apparently with the depth be- 











































Se 


Fa acaba» 


ot 








ENGINEERING 


& Mievs 
UuLNG.INEWS 





Fia, 3. Trepginc Atone A GENTLE 
SNOW-COVERED SLOPE 





; Ae s Fig. 7. 
Kia. 6. Sxow-Scrvey APPARATUS F 


KiGs, 3-8. MAKING A 


ft. CLIMBING A 
ON SNOWSHOES 


Seccurina Sor, SAMPLE 
IN SEARCH 
SNOW 


NEWS 


15° SLopr Fic. 5. Tike Harpest Work 


OF THE SURVEY 


Ene.News 
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OF 


IN UTAH 


(The surveyor goes on snowshoes, provided with an alpenstock, a measuring tube graduated in inches, a spring balance 


graduated to show equivalent water depth in inches, a thermometer and an aneroid barometer. 


determination is being made in Fig. 6. In Fig. 8 the snow 


neath the main mountain range that the water reaches 
before coming out again. 

The snow on the Maple Creek watershed is about 514 
in. deeper than it was last vear and shows little drifting 
except in the rougher portions of the watershed; and up 
to the close of the measurement period there had been 


only a few small snowslides even in these regions, thus 


Indicating a firm condition of the under layers at that 
time. 


The streams were all comparatively low, being 
closed by frost and the upper half of the 


show over 


watershed, 


A density or water-depth 
was so deep that it had to be brushed to one side.) 


Practically the entire watershed carried a snow cover- 
ing of a trace or more this year. It was also discovered 
that a comparatively small acreage carried as little as 
a trace or broken covering of snow. The density measure- 
ments, or determinations of the actual water contents of 
the snow by weighing, showed noticeable uniformity 
throughout the regions examined. 

Owing largely to the impracticability of securing meas 
urements of the snow that will be comparable from year 
to year in the rougher portions of the watershed and on 


the steeper slopes no systematic measurements were made 
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this spring in certain limited regions. It is, therefore 
believed that in the figurés herewith presented of the 
snow layer over the smoother portions of the watershed, 
we have records that represent very closely a measure of 
the amount and the condition of the snow that will form 
a basis for fairly accurate comparisons with measure- 
ments in other years. 

The comparisons made in the accompanying table may 
be considered direct, as the averages and values for identi- 
cal regions have been computed for this purpose. In com- 
paring the 1912 and 1913 figures with the previous values 
obtained in 1911, however, it will not be overlooked 
that these last-named figures were obtained two weeks 
later in the season. 

So important has the snow-survey work been proven 
that a half-dozen irrigation companies, towns, and farm- 
ing communities, have already begun the systematic 
measurement of the snow on their watersheds in the early 
spring. Many light, power and water companies sell their 
products on yearly contracts, which are made during the 
late winter and early spring. If an operating company 
finds that it has 10% more water in the hills than in a 
previous year, it can sign up and fulfill an increased 
number of contracts with safety; whereas, if the sur- 
vey shows a shortage it can protect itself from loss by 
not entering into contracts for light, power, or water that 
it cannot fulfill. 

That the work will ultimately extend into every part of 
the irrigation country seems assured, from the interest 
already being taken in it. The U. S. Weather Bureau 
plans to continue the work at Maple Creek, if practicable, 
for some years, to gain all the experience and informa- 
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Fig. 9. Sroprineg THE SNow Survey 20 MINUTES FOR 
LUNCH 


tion necessary for guiding others in the work, though 
it already appears from a close study of the Maple Creek 
records by individual branches that certain configurations 
of watershed, and certain smooth regions show striking 
similarity with the average records for the entire water- 
shed; that is, certain limited regions are (natural law 
says they must be) true averages for the entire water- 
shed; and if the experiences at Maple Creek prove ulti- 
mately that limited regions on a watershed may be se- 
lected for examination which will fairly represent the 
conditions over the entire watershed, the cost would not 
only be greatly reduced and thus rendér the scheme more 
practicable and profitable, but the 
period would be more nearly an instantaneo. 
vation, as in theory it really should be. 

Many of the snow surveyors at work in Utah and Tdaho 
are using the Weather Bureau apparatus and methods. 


snow-measu"ement 
obser- 
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COMPARATIVE SUMMARIES OF SNOW MEASUREMENTS MADiI 
DURING THE PAST THREE SEASONS IN THE 

MAPLE CREEK WATERSHED, UTAH 

No. of Average Water rer cent 
meas- depth of in of 

Date urements snow snow density 

Entire watershed 
1911 March, last half. . 195 35.4 10.8 31 
1912 March, first half... .. 266 42.2 10.2 24 
1913 March, first half... .. 281 17.8 11.8 25 
Summary of Typical Branch Cafion 

1911 March 26, 27....... 65 38.7 13.4 35 
1912 March 8, 9....... 91 15.6 5 29 
1913 March 10, 11, 15 arate S85 50.5 12.7 25 


The government aims to supply the apparatus wherever 
possible, and it is only for lack of funds for this specific 
purpose that the Bureau does not actually perform the 
work on where a stream-flow forecast 


every watershed 


would be valuable. 

Alfred Hl. Thiessen. in charge of the 
office of the U. 
of the snow survey work of the Bureau in Utah, plans to 
cooperate with every water company in the state with the 
end in view that the government shall supply all instru- 
ments, and possibly send experts to show the farmers 
and engineers how the work is done, and to publish and 
distribute from Salt Lake City all information obtained 
in this way. 
fifty instead of a half-dozen watersheds, and from this 
many actual measurements made simultaneously, esti- 
mates for intervening watersheds (not measured) could 


Salt Lake City 
S. Weather Bureau, who also has charge 


This would result in surveys being made in 


be made. 

It has been proven that the cost should be compara- 
tively small, as the labor in most cases could be supplied 
by men in the employ of the water companies who are 
not doing other work at this time of year. And 
most of the company are farmers, the work may be done 


where 


by volunteers, as has been done for two years already 
at Moroni, Utah. In this with the instruments 
furnished by the government, and the computing, pub- 
lishing and distributing of the information being also 
done promptly by the Weather there need be 
no actual expense to the water users for this work. And 
as has already been demonstrated, a week’s work in the 
headwaters of a well used stream, by two snow measures, 
may thousands of dollars to the com- 
munity at the foot of the mountains. 


way, 


Bureau, 


be worth many 
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Simple Locomotives with Three and Four Cylinders are in 
use on a number of English railways, and ten large four-cyl- 
inder simple engines of the 4:6:0 type have been built 
cently at the Crewe shops of the London & Northwestern Ry. 
for high-speed passenger service. They fitted with 
Schmidt superheaters. The four valves are operated by two 


re- 


are 


outside sets of Walschaerts valve gear. All the cylinders 
drive the first driving axle. The tender is mounted on six 
wheels and is fitted with a water scoop to take water from 
track tanks. The engine was built to the designs of Mr 
Cooke, Locomotive Superintendent, and its main dimensions 
are as follows: 

Driving wheels... , ; td abaa a 6 ft. 9 in. 
Truck wheels..... ree Fait af ee .3 £t. 3 Im. 
Wheelbase, driving.. i , ‘ 1S ft. 2 in. 
WH MGGPUGEOG, TOURS. 00 seein: ; : wink otaca: wae eae 
Weoient OF GFIVOTS... 6. cece ; ‘ Fee 59 tons 
WOent Off UFUCE <2 6c cacwcess Ante aaa armenia tatelal aaa caeenae 19 tons 
Weeimnt OF CHROTIMNG. «ce cccicdss La aa RL oe he ae ee 78 tons 
Weisht of engine and tender. .... 2. cccccesecues ~<eeh4F tons 
CvPImaere €40 i. cs ceue eines tate arate a ae eee 16x26 in. 
POF, GimmetG?.: cictanc seas #2 alow S: akarunats cst «wala Mae 
een Wen ORIN O su Lo 4 oh 0k 4 ale aca scascist aoa scakhte Bk 
Tubes, No. 159; diameter..... ete oe , ~~ ive a 
"Tmnee. LOMGEN. 6 osc os ecw : adh avGe ayaa ata dak ahahale <a 14 ft. 
Tubes, superheater; No. 24; diameter............ ‘ re: ae 
Heating surface; tubes..... ‘ : 1161 sq.ft. 
Heating surface; superheater tubes............ .486 sq.ft. 
Preititiee Murtnee. TOUR. o.k. oc eccc kk eee dareedwen. -- 471 aq. ft. 
Heating surface; total.. habeas ; 1818 sq.ft. 
Superheating surface......... aiarietiacs 4114 sq.ft 
big eS | ere , o> 30% sq.ft. 
Water in tender tank , dine cee oO ST Sek 
Coal in tender...... ‘ ‘ aceca ano ke 
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General Instructions to Inspectors 
of Street Paving 


The Bureau of Highways of the Borough of Manhat- 
tan, New York City, H. W. Durham is Chief 
Engineer, has recently issued a small book of. instrue- 


of which 
tions to inspectors of street paving which contains a 
number of interesting and instructive points. Many, in- 
deed, are general and are intended as guides to be used in 
conjunction with and as a supplement to regular con- 
tract forms and specifications. A brief abstract of some 


of these Instructions is as follows: 


THE 
2 


and 


INTENT OF INSTRUCTIONS 
intent of instructions is to 
With the contract and 


The object 


full compliance 


these secure 


specifications and the 


performance of first-class work by the contractor in such 
minor details as are not specifically mentioned, but implied, 


by the contract ana specifications 


GENERAL INSTRUCTIONS 


The inspector is to report to and be under the control ana 
direction of the Chief Engineer and his authorized assistants. 

The and make himself fa- 
miliar with the contract and specifications for the particular 
work to which he is detailed. 


Inspector is to read carefully 


The inspector is to assume that the contract and its speci- 
fications are entered into by the contractor in good faith and 
with a full understanding: of the requirements: and that the 
contractor held to a strict compliance 
With the unless the inspector receives instruc- 
tions to the from his 

The will be held responsible for the 
enforcement of the contract and specifications so far as these 
relate to the quality of the and the 
of doing the work. 

In case the contractor, 
refuse or fail to 
perform the 


may be and must be 
specifications, 
contrary Superior officers. 
inspector strictly 


materials used manner 
or his agents or employees, shall 
With the contract or 
work in 


comply Specifications, 
With the instructions 


from the assistant engineer in charge, or in a proper manner, 


or to accordance 
the inspector is to direct the contractor to suspend the par- 
ticular work at fault and to report the facts immediately 
to the assistant engineer: and the inspector is not to permit 
the work to proceed in disobedience of his requirements until 
instructions are 

The inspector is to make out 
provided for the 
provided for each 


received from the assistant engineer. 
daily reports on the 
also to keep in the notebook 
contract a detailed record of each day of 
the work, which must contain the following: 
(1) The date of assignment to the contract 


forms 


purpose, and 


and date of 
Its actual commencement and completion. 
(2) Detailed account for 


amount of used, 


force 
material 

(3) Condition of weather each day. 

(4) Delays, the period of duration. 

(5) Railroad or other subsurface work being done within 
the limits of the contract whether by corporations or in- 
Mviduals, the date of beginning of such work and the date of 
completion. 

(6) Condition of the Within the 
contract at the commencement of the work. 

(7) Accidents: Date of names of 


cerned Witnesses of 


each working day and 


reasons for, and 


sidewalks limit of the 


accident, 
Any 


persons con- 


dnd circumstances SOverninge the 
case, 
(S) Quantity of 
of same. 
(3) Any 
to comply 
(10) 
act or Omission on the part of the 
(11) Oral 
gineer in charge of the 
ing to the contract 
It is the duty 


new and old curbstone set and location 


neglect or refusal on the part of the contractor 
with the contract 
Damages to 


specifications. 


persons Or property by reason of any 
contractor. 

instructions or orders received from the en- 
work; and all other matters appertain- 
that might be worthy of record. 

of the inspector to familiarize himself with 
the local conditions affecting the contract to which he is as- 
order that the work at all 


ried on as to least 


signed, in Stages maybe so car- 


cause the possible inconvenience to the 
property Owners on the street, and to the general 
ing the street. The street must not be 
structed, and the contractor must provide temporary bridging 
and wherever 
brought on the 
piled compactly and neatly on planks or 
roadway, or 


public us- 
unnecessarily ob- 
Ol PpassagLewavs at crossovers 


else necessary. 


All materials as they are must be 
metal boards in the 


upon the sidewalk, at such points as the inspector 


Street 
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designates. The inspector must see that all loose material 
and excavated matter, such as broken curbstone, old paving 
blocks, old asphalt and earth, are removed from the site of 
the work as soon after bs ing excavated as possible. All un- 
used or waste material of every 


the roadway 


sort must be removed from 


and sidewalk of any portion of the 
street at the time it 
The 


marks are 


completed 
is opened to traftic. 

must see that city monuments and bench- 
from injury by the contractor, and in 
of any displacement or disturbance of such marks must 
notify the assistant 


inspector 
preserved 
case 
engineer in charge. 

The inspector is to examine the material as it 
on the work that it conforms to the specifications 
before permitting it to be used, It will be part of the in- 
spector’s duty to notify the office of the city chemist at the 
different stages of construction in due time to take the neces- 
Sary samples of the different materials in each block. Should 
any time suspect that the material used is 
With the specifications, Samples must be 
taken by him, with a record of the location, and the office of 
the city chemist notified immediately. 


is brought 
and see 


the inspector at 


not in accordance 


PREPARATION OF THE SUB-FOUNDATION 
Where embankment is necessary to 
bring the subgrade to proper grade, the important points to 
be looked after are: 
(a) To bring the subgrade to the true and 
contour required for the pavement. 
(b) To properly consolidate the subgrade, so that it 
furnish a firm support for the pavement 


earth excavation or 


proper grade 


and 

will 

and its foundation. 
CURBING 

In setting curbstone the 


after are: 


important points to be looked 
(a) To see that the stones are set to the true grade ana 
position. 
(b) To see that the 
around the stone is 
(c) That the 
Specified quality. 


full 
provided, 
concrete 


Space for concrete under and 


used around the stone is of the 
(d) That the concrete is placed and compacted so as to fill 
all the space under and around the stone as specified. 
(e) That no foreign material, either dirt or broken bits 
of flagging, be permitted to become mixed with the concrete. 
The of the workmen is usually to 
above details as unimportant and to slight 


tendency consider the 


them. 


MIXING THE CONCRETE 

The contractor often desires to measure the sand and stone 
by wheelbarrow loads. In such cases the inspector will meas- 
ure the capacity of the barrows used and determine the size 
and number of loads required for one batch of concrete, and 
thereafter insist that the loading conform to 
size. As a eheck, the inspector should 
count of the bags of cement 
and of stone used 


this standard 
frequently keep ac- 
and the barrow loads of sand 
during, say, two hours, and measure the 
quantity of concrete made and determine from this data the 
ratio of the materials used. 
make return for the 


In any case the inspector must 
amount of material used during the 
day on his daily report by giving the exact quantities as 
counted by him both as to bags of cement and cubie yards 
of sand and stone used, and the quantities must not be esti- 
mated from caleulations amount of 
laid. 

When a concrete mixer is used the inspector must acquaint 
himself with the theory and principle of operation of that 
particular type of mixer and be able to detect any change in 
the proportions or uniformity of the mixture at any time. 

When the mixer is of the automatic-feed type the inspec- 
tor must test it at least once during each day’s work, at times 
unexpected by the foreman. by feeding measured quantities 
of cement, sand and stone in the proportion of one, three and 
six into the respective hoppers. 


based on the concrete 


If the mixer is gaged prop- 
erly and feeding freely the measured quantities of materials 
will be exhausted simultaneously. Should some: cement he 
retained in the cement hopper after the sand and stone are 
exhausted, it is sufficient indication that the mixer is either 
improperly gaged or that the cement feed is clogged. What- 
‘ver the trouble, it must be corrected before the mixer is al- 
lowed to continue. 

When the contractor employs a concrete mixer 
the materials are not 


into whic! 
loaded in batches, the inspector is jot 
to depend for the securing of the proper proportions on the 
accuracy of the machine gaging or the proportion of shovelers 
used. The materials must be placed in properly proportioned 
piles, not containing more than 10 cu.yd. in the case of sand, 
broken stone or gravel, and the inspector must see that the 
machine exhausts all materials simultaneously. Should it be 
impossible to obtain these results, due to improper piling o: 
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material, the inspector must require the use of measuring 
boxes for proportioning the charge for the mixer 
SHEET-ASPHALT PAVEMENT 

The principal care of the inspector will be to see that the 
asphalt is not laid at too low a temperature. The minimum 
temperature permitted by the specifications is 250° F. While 
the main or interior mass of a wageon-load may be well above 
that temperature, the top and outer part of the load may be, 
particularly in cold weather, too cold to be safely used. Some 
f this colder portion may be sufficiently reheated by mixing 
it with the hotter material if properly handled in unloading: 
but any material that is so cold as to be lumpy when un- 
loaded or, more particularly, when being raked out, should 
be discarded. This applies to both surface and binder mix- 
tures. The best practical guide is the manner in which the 
inixture behaves in raking. It should always be so hot that 
it will. under the rake, break up into a uniform crumbling 
ov powdery mass. If it does not do this it is too cold what- 
ever its temperature may be. 

PREPARATION OF STREET SURFACES—Before_ the 
binder is laid, all loose material, rubbish, street dirt and other 
matter foreign to the concrete surface shall be removed and 
the concrete surface swept, with street brooms if necessary, 
to properly clean it. 

Neither binder nor surface mixture shall be laid upon wet 
surfaces. Before the spreading of the surface mixture on the 
binder, the latter must be cleaned of all foreign matter and 
swept if necessary. If the binder course already laid has be- 
come covered with mud from wagons or other travel, it must 
be swept clean. No loose fragments of binder material must 
emain on the surface. Any part of the binder course that 
may have become broken or loosened must be taken up and 
new material laid in its place with the same care as the orig- 
inal, 

LAYING BINDER COURSE—Nearly the same care in rak- 
ing and equally as careful rolling should be required as for 





the surface course. If the binder is not thoroughly com- 
pressed and becomes cold before the surface course is laid, 
it is likely in future hot weather to soften and yield under 
heavy travel, and thus start small depressions in the pave- 
ment. 

LAYING TH® SURFACE COURSE—The joints against a 
cold edge of previously laid surface must be cut back until 
solid, fully compressed material of full thickness is reached, 
and the raw edge completely but thinly painted with liquid 
bitumen. No masses or fragments of cold mixture must be 
allowed to remain on the surface of the binder in advance of 
the placing of the surface course to be covered up by the 
latter. Such cold masses will not be compressed by the roller 
but will later, under a hot sun and heavy travel, yield and 
start depressions in the pavement. The raki~2 requires to 
be properly and skillfully done. The tines of the rake must 
penetrate to the binder, so that the raked material will be 
a uniform mass from top to bottom. 

ROLLING—The inspector must insist upon the roller be- 
ing placed upon the freshly raked surface just as soon as the 
material will bear it without being squeezed out or displaced 


laterally. The tendency is to keep the roller off too long, 
thus permitting the chilling of the surface and preventing its 
proper compression. The inspector must not take the con- 


tractor’s word as to how soon the rolling may be begun, but 
should have trials made until he is able to judge for himself. 

The rolling of the heavy roller should be very thorough; 
the roller should be kept at work constantly until the sur- 
face is too cold to be impressed. In operating the _ roller 
lengthwise of the street the rolling should begin at the gut- 
ters and work toward the center of the street Whenever prac- 
ticable. Cross rolling and diagonal rolling must be insisted 
upon wherever the width of the street will permit. 

Asphalt surface must not be laid when rain or snow is 
falling or so long as the surfaces are wet. Surface mixture 
raked out and caught in a shower before it is well enough 
1olled to exelude water must be taken up and discarded. 

The inspector is to measure and record each day the area 
of pavement laid and the quantity (number of batches) of 
surface mixture used, and note any lack of uniformity in the 
trea laid per batch. 


GRANITE BLOCK PAVING 

The more important things for the inspector to look after 
are. ° 

(a) The quality and shape of the blocks 

(b) The sand cushion 

(c) The setting of the blocks. 

(dq) The ramming of the surface, 

(e) The filling of the joints. 

THE BLOCKS—Assuming that the general quality of the 
granite has been approved, the inspector will need only to 
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observe and reject blocks made from soft or weathered or 
otherwise defective stone Any material divergence of the 
blocks from the correct form or from the sizes specified 
permissible will be readily caught by the eye as they are 
brought to the street, and can be thrown out 

The proper dressing of the blocks is important, and should 
be watched carefully. While the inspector is not expected to 
examine each individual block, close observation of the blocks 
as they are handled und laid will enable him to detect and 
reject those that are materially defective in shape or dress- 
ing: or excessively wide joints will call attention to them 
as they are set. 

SAND CUSHION—Screened sand must be used for the 
cushion bed. It should be moderately coarse and must be 
fairly clean and pure. The tendency with contractors is to 
use any dirty sand or sandy loam available on the street 
Such material, especially if it becomes filled with water, will 
yield under the blocks and will not support them properly 
The sand bed should not vary materially in thickness It 
should be laid and graded not more than 50 nor less than 20 
ft. in advance of the setting of the blocks 

SETTING THE BLOCKS—The blocks of uniform width and 
depth must be selected for each course, and each block must 
be laid upon a full bed of sand and “struck in” at the base 
se as to bring the stone in close contact with its neighbor in 
the preceding course and thus insure the closest possible 
joint. 

The inspector must see that the joints in the line of tratfie 
are close, and must see that the alignment of the courses 
is true. This is most important, as a crooked or wavy course 
lessens the chances of getting close joints, not only along that 
particular course, but also along the courses that ure to fol- 
low. The inspector must see that all longitudinal joints are 
broken by a lap of at least 3 in 

The operation of ramming is not to be permitted to ap- 


proach within 20 ft. of the paving. After ramming the sur- 
face of the pavement may look somewhat wavy and uneven 
The inspector must see then that it is back-rammed. All 


blocks below the general plane of the surface must be raised 
and more sand placed thereunder, and the bieocks rammed 
again to an even bearing. 

Bond stones with their upper surface set exactly to the 
grade or contour of the paving before ramming must be set 
in lines across the street at intervals of not more than 6 ft 
and with at least three such stones in each line on a 30-ft. 
roadway and five on a 60-ft. roadway. Care in setting these 
stones and in paving to the lines defined by them will pre- 
vent the completed surface of the pavement having the wavy 
appearance so often seen 

Whether sand or grit is used for partly filling the joints 
before the paving cement is poured, care must be exercised 
in placing the sand or grit in the joints. Dumping a wheel- 
barrow load on the surface and then sweeping the joints full 
is absolutely forbidden. 

Sand and grit or gravel should be dried before being used 
and put into the joints to as nearly as possible a uniform 
height as called for in the particular class of granite pave- 
ment. 

RAMMING THE SURFACE—This part of the work is likely 
to be slighted unless carefully watched. The important thing 
is to have each block equally and = sufficiently rammed to 
bring it to a solid bearing on the sand, as well as to bring its 
top to the proper grade The rammers will be disposed to 
touch lighily blocks or areas which, if thoroughly rammed, 
would be driven below the true surface of the pavement, and 
subsequent travel may force these down, making depres- 
sions in the surface The inspector must give this item of 


the work special attention 


3 

Extensions to the Ontario Hydro-Electric Power Commis- 
sion's electricity-supply systems are to be built, with an ap- 
propriation of $2,500,000, which has recently passed the 
Ontario Legislature. Some $400,000 is needed for extensions 
to the Niagara district, $250,000 for new offices in Toronto, 
$200,000 for extensions of the Windsor service, $250,000 for the 
St Lawrence district, $250,000 for Clinton and Goderich, 
$100,000 for Newmarket and north of Toronto, and $75,000 for 
Carrington and Beaverton \lso $150,000 of the appropria 
tion is for extensions of the Severn River lines (in Simcoe 
and Grey Counties and independent of the Niagara supply) 
and $20,000 for the Port Arthur (Kiministiquia River independ- 
ent) lines. The Commission proposes to do its own construe 
tion. 

Recent press abstracts of the report of the Commission to 
the Ontario Legislature gives the total capital expenditure 
to Oct. 1, 1913, as $4,579,829, of which $4,158,829 was in the 


Niagara system alone. 
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New Harbor and Waterfront Works 


at Toronto, Ont. 


One of the most extensive harbor developments on the 


Great Lakes is about to be undertaken at ‘Toronto, Ont., 


under the immediate jurisdiction of a recently created 
Board of Harbor Commissioners working with funds pro- 
the City 


vided ly itself and the 


number of 


vovernment, the Board 


Dominion government. For oa years there 
has been in existence at Toronto a Harbor Board, but 
this Board had very limited powers and had not made 
any extended effort toward the development of the por 
district. fn 19TT an Act 
Dominion government, Incorporating a new 
Harbor vested 


very wide powers for the management and developmen: 


and warehouse Was secured 
from the 
Board of Commissioners, In which was 


of the harbor of Toronto, and the improvement of the 
This 
gaged in the study of the harbor problem since its crea- 
Nov. 14, 1912, submitted to the City Coun- 
cil and the Dominion government, plans for a develop- 


city’s waterfront generally. Board has been en- 


tion, and, on 


hig. 1. MApP oF WATERFRON' 


ment of the harbor to extend over a period of eight vears, 
from 1912 to 1920.) This plan was approved by both the 
contracting parties, and work has now started thereon. 
[In the -ecompanying figures, there are given plans of the 
har it present, and of the development suggested by 
the Commission’s design. 

The main harbor of the city of Toronto is formed by 
a natural island about » mile and a half away from and 
parallel to the north shore of Lake Ontario, which forms 
the water edge of the city. This island, shown in Fig. 
1, has been used for numerous industrial piants and as a 
recreation park. Tt is pierced along its west shore by at. 
artificially made channel between jetties, and along its 
south shore by a similar channel, the former Known as 
the Western Channel, the iatter as the Eastern Channel. 
At its eastern extremity, there has been built a break- 
water, which separates the main harbor from a portion 
of the harbor known as Ashbridge Bay, which is, in ef- 
fect, merely a marsh, at present of little value for com- 
mercial purposes, and a decided disfigurement to that 
end of the city. This Ashbridge Bay territory was all 
vested in the city of Toronto, and as a principal eontri- 
bution toward the improvement work which the harbor 
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commissioners were expected to undertake, the city 
deeded to the commissioners all the jand owned by it 
along the water front, including particularly the Ash- 
bridge Bay district of L000 acres. In addition to this 
district, there was also the bay shore of the island, many 
properties along the front of the inner harbor, and all 
the water lots on the front Bathurst St. to 
the Humber This property has been valued at 
$9,000,000, and from it is derived a revenue of $65,000, 
the greater portion of it at the time of transfer being 
in an undeveloped state. 


lake from 


River. 


The new plans of the commission involve the forma- 
tion of a new commercial warehouse district, a new dock 
development, and a new park and boulevard system. 
The plans may briefly be divided into three parts; (1) 
the industrial development in the Ashbridge Bay dis- 
trict, and along a I7-acre area at the foot of Bathurst 
St.: (2) a commercial and dock development at both 
these points and along the central waterfront in the mid- 
dle of the harbor proper; and (3) park and boulevard 


improvements along the 12 miles of outer waterfront 


2 + 
S Y 
Q 

& 2 
~ @ 
& an 


“Eltration Plant 


AT Toronto, Ontv., As It Now Is 


from Woodbine Ave. 
to the Humber River at the extreme west of the 
city, with a protected waterway from the Humber on the 
west to Victoria Park on the east. 

This entire project involves a total cost of $19,142,000, 
which is to be borne in the following amounts by the 
Dominion government, the city of Toronto and the har- 
bor commissioners: City Council, $1,802,900; Domin- 
ion Government, $6,123,200; Harbor 
$11,215,900, 


along the outer bar, around the is- 


land 


Commissioners. 


The engineer has estimated that the entire work can 
he carried to completion within eight years from the 
commencement of active operations. At least eighteen 
months was spent in a complete survey of the situation, 
which involved a hydrographic survey of the waterfront, 
and an involved study of the development. The result- 
ing plans are outlined below. 


PLANS FOR DEVELOPMENT 


The harbor development is, for purposes of explana- 
tion, divided into three parts, as shown in Fig. 2. The 
Eastern Section includes all the district lying east of 
a line from Parliament St. to the eastern entrance to the 
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harbor, and extending east to the east city limits. The 
(Central Section takes in the district between Parliament 
Bathurst St., and 
miner harbor, and the bay shore of the island. 


St. and includes the waterfront, the 


the West- 
ern Section deals with the property from Bathurst St. to 
the Humber River. 
EASTERN SecrroN—The work projected for the East- 
erm Section includes all three classes of the development 
pan. The principal work will be the reclamation of the 
district Ashbridge Bay, but 
which has been renamed, and will be in the future known 
lndustrial District. Along the 
south face of this district there exists at the present time 
a low, narrow sandbar, which forms the north shore of 


known for many years as 


as the Toronto Tlarbor 


Lake Ontario at this point. Many portions of this bar 


are frequently submerged duriig periods of high water. 
There is a constant shore erosion as a result of the heavy 
which attack it. One of 
necessary portions of the work of carrying the harbor 
district is the protection of the shore. 
This will be done by 


storms from the east the most 


extension into the 
means of a sea wall which will be 
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constructed along the entire front, a distance of 44 
miles, and an average distance of 700 ft. south from the 
present line. With this protection assured, the 
work of reclaiming the marsh lands will be commenced, 
will be carried On at the same time, 
the filling being placed in the portion of the district be- 
hind each section of the wall, as the wall construction 
proceeds, 

The Industrial District will then be 
filled by dredging from the lake, which will require one 
of the largest dredging operations ever attempted on 
the lakes. Bids were asked for this dredging, to be 
opened May 28, 1913, work to commence Aug. 1, 1913. 
Advertisement states that the commissioners have in| prep- 
aration plans and specifications for the removal of ap- 
proximately 35,000,000 cu.yd. of material by hydraulic 
dredging, and that borings indicate 70% of material to be 
sand and gravel, and 30% a mixture of sand, silt and 
clay, which has to be delivered from the source of sup- 
ply to a point of discharge at a maximum distance of 
about 6000 ft., and an average length of delivery of 
about 4000 ft. The dredges required for the work must 
be capable of handling at least 600 cu.yd per hour. 


shore 


and the two works 


whole eastern 
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Industrial area proper will be north of a line drawn cast 


This filled-in area will be divided Hhito two parts. 


and west, and LOoOO ft. back from the sea wall. This 
line will be marked by a street 66 ft. in width, which 
will divide the industrial district from the second part 
of the district, that is, the park area, to the south. Im 


mediately south of this street will be a tier of lots 100 
ft. in depth, and extending for over three miles along the 
area, Which lots are intended to 


for 


north face of the park 


be reserved as locations homes. In front 


of th 
bathing beach, situated on a lagoon. 


summer 


cottage reservations will be a park district and 
This lagoon will 
be crossed by numerous foot bridges, in order to give 
the public free access to the park land, boulevard drive- 
way and promenade, which will be constructed immedi 
The wall itself will be 


broken at intervals of 2000 ft. by openings 40 ft. wide, 


ately behind the sea wall. 


SCa 


with 8 ft. of head room, which will allow small eraft 
ingress and egress. Ample provision has been made for 
the erection of public bath houses, and for location of 


aquatic clubs along the beach. 


+t, 


vo 


~ York St 
Bay 









North of this roadway will lie the Industrial District, 
the deveiopment of vhich ts so planned that when it is 
completed there will be 646 acres of land available for 
factory sites, 235 acres occupied by streets and — jlroad 
and 130 30 
miles of roadways will have a minimum width of 75 
ft., and a maximum width of 175 ft. The district will 
he served by 30 miles of re way tracks, connecting 
with all the which at 


rr 
oronto. 


reservations, acres of waterways. sue 


~ 


three of railroads present enter 
The railway layout has been so arranged that every 
alternate street will be free from tracks, and the siding 
service on the railroad reservations will be on a three- 
track system. 
A ship channel will be 
6800. ft.. 


istructed into the district 
for terminating in a turning 
hasin 1000 ft. square, and the sides of both the channel 
and turning basin will be so constructed as to form over 
314 miles of dockage accommodations. This channel 
will be 400 ft. wide, and the depth will be made to con- 
form to the depth of the Welland Canal in order that 
any shipping which can enter Lake Ontario will be able 
to secure ample accommodations in Toronto Harbor. 


a distance of 
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The Welland Canal, it will be 


remembered, js being dug 
to a depth of 30 ft. over the 


miter sills of the locks. 


of this Kastern Section, wil] 
be developed for dock Purposes 


wil] ultimately add 
frontage of the area, 


Which are Incidental to the 
resort Watering place. 
from a point 200 it. 
srows, and — ern Channel, 
two additional miles to the 


as shown on the plan. 
dock ‘is now being constructed, 


modern freight sheds and a 
first of at series of 
of the dock at an 
trict has been 
channel wil] 


development of a summer 

A breakwater will be constructed 
West of the north Pier of the West- 
to the mouth of the Humber River, and 
average of 900 ft. south from 
This breakwater Is needed to Prevent the de- 
struction of the shore and the lake shore road, which 


storage warehouse, and the suffer heavily from southeast and southwest storms. 
factory buildings will be erected back — side this breakwater will be 


estimated Cost of $409,000. The dis- an average width of D000 ft.. 
so laid out that the area north of the ship her to Bathurst St.. and 
be reserved for light manufacturing plants. land lagoon system and the 
The area to the east of the turning basin wil] be the home for the Eastern Sect ion, 


of heavier Plants, whieh do not require direct Water a tected Waterway 
cess, While south of the Channe 


The Western, or bay face, 
as the district 


dock distant an 


the existing 
One large shore line, 


and will be equipped with 


In- 
a protected Waterway with 
reaching fron the Hum- 
linking up with the 
new | 


Is- 
ag00n system planned 


sO as to form a complete pro- 


c- I+ miles in le 


ngth across the entire city 
‘l will be located the heay- front, 

lest class of manufacturing industries, Which require a The old Western Harbor 

frontage direct on navigable Water, 


Nntrance will be filled up 
vard driveway, after crossing the new West- 
ern Entrance, wil] be carried horth to this hewly filled 
land, from there divided Into two branches, one branch 
running straight north to eonnect’ with Bathurst St., 
and the other continuing the driveway along the lake 
front to the West. A recreation and Passenger dock, 300 
ft. lone and double decked, will he constructed at the 
Exhibition Grounds, 


From Sunnyside 


and the boule 
CENTRAL SECTION—In._ the central section, the work 
Consists almost entirely of commercial and park devel. 
opments, with one area covering 17 acres. at the foot 
of Bathurst St.. suitable for industrial development 
The most Urgent portion of the work j 


s the encourage- 
ment of commerce by 


Means of a Proper wharfage ser- 
vice. This is now being provided at the east end of the 
harbor, by the new dock being constructed in the Nastern 


Section, Similarly, at the foot of Bathurst St.. work of slightly over a mile, provision Will be m 
Is now being carried on, Which will provide a dock with track radial] railway entrance to 
<0 ft. of water. behind which will be land suitable for on an elevation equal to that 
light manufacturing plants, and also for the erection. Trank RR. tracks. From th 
by the cOMMissioners, of a storage warehouse and a tions can be later m 
factory buiiding, in Which space will he rented to small 

manufacturing concerns, The sum of $409,000 will 
expended by the commissioners 
house and factory 


Crossing to the Humber, a distance 


ade for a four- 
the city from the West, 
occupied by the Grand 
ese radial tracks, connec- 
ade, if desired, with 
system from Sunnyside Crossing to the ce 
be This reservation will be so ft. wide. 
in Providing this Ware- wil] al average of 30 ft. 
accommodation at this point. For the shore road. Between this 
Proper development of the central dockage facilities, the River, ] 
commission has planned to spend $1,785,000 in th 

struction of modern docks in the area 
York St.. With an ay 


any subway 
nter of the city, 
The souther) 


itmit 
south of the 


Present lake 
crossing and the Humber 
to be made for a new summer 
ard, driveway, bridle path, 
amusement features, 


be 


YOVISION ig 
~ Con- sort, with bouley 
from Bay St. to and 
lequate equipment of freight sheds 


re 
bath houses 


; ceca Divistoy OF Cosr 
and storage Warehouses, but the details of this construe. 
tion must be left until the question of the preparation The City Couneil Will const 
of railway and highway grades has 


ruct the hece 
to provide 
and will build 


been definitely set- 


tled. 


The other work planned for the Central Section 
sists of the reclamation of 
lands on the island 
location for the 
Include such 


ssary highway 
Proper entrance to the 
a retaining wal] along 
Exhibition Grounds in the west, in order 
srounds from the boulevard. While the 
Progress. They will follow up this initia] 
undertaking the construction of necessary 
Pavement and park features on the 
Including island bridges, The total] cost “ 
of the work js estimated at $1,802,900, a 
ling The work allotted to the Dominion sovernment is the q 
Crossing Construction of the ship channel and 
ges, In the Industrial District, the necessary 
at the east end of the inner harbor, 
the breakwater from the ] 
east city limits, the o 


the Western H 


bridge Over the Don. 
Industria] District, 
con- the front of the 
acres of additional park to separate the 
> @ portion of which will serve exhibition jg in 
boulevard drive and Work by 
Portions of Present Ways, 

The driveway Will be earried 
the Nastern Harbor 
Means-of a roller-]ift bridge, 
course through the 4 


> P«¢ 
aoe 


as a 
the balance will 


road- 
the island as are aft boulevard drive, 
heither sightly 


of this portion 


hor useful. 
from the Cast across 





Entrance by 
and will follow a wing 
orth portion of the island, 

the lagoon by smal] brid 
The Western Harbor Entrance. Which 
cated, as shown in | 
same manner. 











harbor eXpansion 
shore protection 
the Construction of 
tastern Harbor Entrance to the 
struction of the breakwater from 
arbor Entrance to the Humber River 
the construction of the necessary lift bridges 
harbor entr across the 






is to be relo- 
‘igs. 1 and “, will be Crossed in the 
and on the large area of the land on the 
horth and south of this entrance Will be Provided new 
park areas, and alse a location for aquatic clubs, front- 

rn protected Waterway. 
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The cost of this work has been esti- gy 
treatment js almost entirely shore mated at $6,123,200, 
Protection and park-reclamation work, the only pro- The balance of the work, which 
Vision for development. of a commercial] 





VARESE 


nature being jn 
0 the Humber. 
as a location for 
amusement features 


consists of the 
sary dredging for reclamation Purposes all] 


tire front of the city, the filling of the 
trict, construction of docks, freight 
factory buildings, laying out of 
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where a tier Of lots is being reserved 
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reservations, construction of railroad facilities in the In- 
dustrial District, carrying out the development plan for 
the western summer resort section, is all to be under the 
charge of the Harbor Commission. The estimated cost 
is $11,215,900. 


PERSONNEL 

The new Commission consists of five members, all serv- 
ing without remuneration, each appointed to serve for 
three years. Three of these are appointees of the City 
Council, L. H. Clarke, T. L. Church and R. H. Smith. 
One is a direct representative of the Dominion govern- 
ment, F. S. Spence, and one, R. S. Gourlay, is the rep- 
resentative of the Board of Trade, appointed by the Do- 
minion government on the nomination of that board. The 
chief engineer for the Commission is E. L. Cousins, and 
J. G. Sing is the cohsulting engineer. 
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The Center Approach Wall for the 
Lower End of the Gatun Locks 
Panama Canal* 


Because of the character of the foundation at the 
Gatun locks, the center approach wall on the sea side of 
the locks, which carries the tracks for the electric tow- 
ing locomotives, will be constructed on an entirely differ- 
ent design from all the other lock and approach walls 
of the canal. The cellular form of reinforced-concrete 
wall used for the upper approaches at Gatun, Pedro Mig- 
uel and Miraflores was not used because of the possible 


effect of the salt water on the reinforcement. The grav- 


ELEVATION AND SECTION OF CENTER APPROACH WALL, GatruN Locks 


ity type of wall U-section used for the lower center 
guide walls at Pedro Miguel and Miraflores, where they 
rest on rock foundation, is too heavy a construction for 
the mud foundation at Gatun, where, after excavation has 
been carried to a maximum depth of 50 ft. below sea 
level, the use of long piles is necessary to reach the undler- 
lving rock, which places is 100 ft. below sea level. 

To meet these conditions a_ steel, 
causeway or viaduct, 1016. ft. long, from the line of 
the fender chains to the outer end, is being built on 20 
concrete piers 50 ft. 


concrete-iIneased, 


to e., Which rest on a continuous 


reinforced-concrete slab supported on piles. The spans 


*Based on article in the “Canal Record” of Apr. 2 and 
Apr. 16. 
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connecting the piers are carried by four steel plate-girders 
6 ft. in depth and six plate-girders 4 ft. 6 in. in depth, 
arranged as shown in the accompanying illustration. The 
six spans nearest the locks are closed by 2-ft. curtain 
walls to prevent the water from surging from one ap- 
proach channel to the other, 
one lock is discharging. 


between the piers, when 


The original plans provided for piers resting on broad 
However, excavation re- 
vealed softness in the earth overlying the rock, which 
was not shown by the borings made at the time of de- 
termining the lock site, making it necessary to bind the 
piers together to protect them against transverse slid- 


bases surmounting the piles. 


ing. The foundation piles are driven on 4-ft. centers, 
longitudinally and transversely (on 3-ft. centers for the 
outermost 200 ft.) and are surmounted by a continuous 
slab of concrete which extends a foot below the top of 
the piles. 

This base slab is 58 ft. wide with a level bottom. The 
top of the slab is a series of inverted stepped arches. 
The haunches between the successive inverted arches 
form the bases of the piers. At the lowest step of the 
inverted arches, the thickness of the base slab is 5 ft. 6 in. : 
at the springing line it is 10 ft. 6 in. Several of the 
arches were constructed with the soffit on a curve, but 
for the sake of speed In construction and consequent 
economy, as well as to afford a better bracing for the 
forms in the erection of the piers, the stepped arch was 
adopted. 
ference of a regular segment, of 42-ft. radius, so the 


The lower part of each riser is on the cireum- 
strength of the arch is not diminished. Reinforcement in 
» 


the base consists of 20 longitudinal rows of 70-Ib. rails 
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PANAMA CANAL 


resting Oll a level with the tops of the piles and a similar 
row 3 ft. 6 in., « to ¢., above. 

Each pier, as shown, is an arched structure. The 
rectangular piers supporting the arch are 10x18 ft. in 
cross-section and the semicircular arch span between 1s 
22 ft. The bottom of the arch opening is at an eleva- 
tion—39.37 ft., and the top of the wall is 12 ft. above 
sea level. 

The foundation was completed during the first week 
in April, appeared to be firm, and the erection of the 
superstructure is being pushed. 

The completion of this foundation, assuring steady 
progress on the approach wall, has important bearing 
on the date of completion of the canal. 
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YcavVation tor its site tad been carried to 51 ft. below 


vhen. on Jan. 2o, a large slide from the east 


ied away tracks, overthrew machinery and cov- 
te with a laver of mud averaging 10 ft. thick. 
threatened the 


rther developments the slidine 


o,* 
ee 
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work. with delay. Any slides which may occur hereafter 
at this point will cause no interference. The placing 
of concrete will go on, and the sliding material will be 
removed by dredges after water is let in from the Atlan- 
tie entrance channel. | 
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Establishing Ex-Post-Facto Gage Heights 


by 4‘ F. 


SYNOPSIS lakes 


ariver and also the volte discharged from lhe lake were 


Observed herds al lie entrance of 


employed i au alleged flood GAMA CAUSE lo deduce rever 


heights On a lributary al lhe lakhs al ad pol 1. miiles 


ahove the ahe, Subse waently, ade heights were aval 


ahle at the reve ig slation. SO thie deduced and the actual 


(CLUES CoUdicd Compared, 


«> 
ve 


The 


Was that of the probable daily gage heights of a river for 


problem which confronted the writer of this article 


“a Serie “ vears during which there had been no con- 


4 
” Drai nage 


\ “ Dr v/ de 
ans SOS ee 


MILES 
0 5 0 15 20 


Fie. 1. Skercu Map or Lake Caztur pALENE. IDAHO, 


AND TRIBUTARY STREAMS 
tinuous the The 
necessities arose through the construction of a bear-trap 
the outlet of WV Alene Idaho, and 
the question as to. the effect of the same on lands along 
the St. Joe River, a tributary of the lake, in the vicinity 
of St. Maries, a point 15 miles above the mouth of the 
river at Chatcolet, the head of the lake (see Fig. 1). 

It was admitted that the operation of the dam, the 
erest of which had a mean sea-level elevation of 2126.5, 
and which was to be raised only 


observations at point in question. 


dam at Coeur Lake, 


when the level of the 
lake receded to this elevation, would tend to retard the 
rate of lowering of the lake by making it a storage reser- 
voir during the summer months. It was also conceded 
that lands adjoining the lake and along the river might 
be injured somewhat to Elev. 2128. The new dam had 
a discharge capacity 41% greater at the second highest 
flood than the old dam when open, decreasing 
somewhat as the flood height decreased, but at all times 


a discharge capacity greater than that of the old struc- 


stage 


Of Brown & Kleinschmidt, Civil and Consulting 


Engineers, 
Dooly Block, Salt Lake City, Utah 


BRrowNn*® 


ture. “Phe crest and bottom openings had clevations 
ranging from 2108.6 to 2116.5, as against a crest on the 
old dam of 2116.5. 

It was claimed by the land interesis that the raising 
of the dam during the summer months, beginning about 


July 1, 
the flood season and also during the time the bear traps 
were Up; that is to 


tended to cause a piling up of the waters during 
say, that there were greater diifer- 
ences between the surface of the water in Ceeur d’Alene 
Lake and the surface of the water in the St. Joe River at 
St. Maries, and consequently on the adjoining low lands, 
than there had been in years previous, and that the ex- 
tent of injury to the river lands could not be shown 
from a comparison of the Inke elevations and elevations 


of the lands in question. This assertion was not 


made 
by engineers, but by laymen, and constituted one of the 
Claims for damages. 

As shown by Fig. 2, the cross-section of the St. Joe 
River is unusually large and the gradient very iow for all 


but extreme flood discharges. It was the opinion of the 
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Typical Cross-SeEcTION OF St. Joe River, 
IpAno, St. Maries To CHATCOLET 

writer that because of this a direct relation could be es- 
tablished between elevations of the Lake and elevations of 
the river at St. Maries. 

Hence the immediate object of this phase of the inves- 
tigation was to show that the elevation of the water in 
the river at St. Maries was practically coincident with 
the lake levels at all seasons of the vear excepting the per 
iods of maximum runoff, and had been for many years 
previous to and since the construction of the dam, which 
in turn was evidence that the adjoining lands had_ not 
been injured by the construction and operation of the 
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RiveER AT 


Fig. 3. VALLEY OF St. Jor 


dam more than was shown by the curves of lake ele- 
Vation. 

The river valley lands have been built up by sediment 
from the river which has overflowed its banks annually. 
As a result the lands are found to have elevations from 
2126 to 2128, with narrow banks along the 
ing from 200 to 500 ft. in width, and 
higher than the average of the lands (see view, Fig. 3) 
and valley with St. Maries on the left, looking down- 
stream. 

Daily gage readings showing the fluctuations of the 
lake at Chatcolet had been kept 
trom Apr. 26, 1903. The dam 
for the first time July 29, 1907, 
gram of gage heights of Coour d’Alene Lake (Fig. 4) 
the effect on the the two 


groups of curves between July 1 and Noy. 6, the lower 


river rang- 


from 2 to 3 ft. 


by disinterested parties 
Was put 


Referring to the dia- 


Into operation 


lake elevations is shown by 
group representing the years previous to, and the higher 
eroup those since the construction of the dam. 

The runoff from this river system is influenced very 
largely by heavy snows in the mountains and the effect 
The annual precipitation 
at St. Maries, on the lower, edge of the basin, is 20 in., 
The elevation 
St. Maries to 
As 


usual in these latitudes, the precipitation varies directly 


of the warm Chinook winds. 
most of which falls in the form of snow. 
of the cachment basin varies from 2150 at 


altitudes upward of 7000 for the mountain crests. 


as the altitudes, so that the precipitation of the moun- 
During the vears 1891-6 the 
runoff from the total Spokane River Basin at Spokane, 
Wash. varied from 18.4 to 33.3 in., in. for the 
1909. 


tains is probably 50 in. 
with 22.3 
Of this runoff over 50% 
months of April, Mav and June, without taking into ac- 
count the storage effect of the lake, and but for this a 
still higher runoff would be shown from the mountains 
during this period, 


vear occurs during the 


These years are used for illustrative 
purposes, as the discharges are summarized in “Water- 
Supply Paper” No. 272, U. S. Geological Survey. 

The basin is densely timbered, preventing the for- 
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Maries, Ipvano; LooKING DOWNSTREAM 


mation of extensive snow drifts and pred ks, and contrib 
uting to maximum discharges when the Chinook winds 
are accompanied by rain. 

The river channel is peculiarly adapted to computa 
tions involving discharges and slope by reason of its ver 
The minimum depih 

key 
and during the highest flood it reaches 35 ft., or an el 
vation of 2135 at St. Maries. At the low stage the width 
250 ft., with 300 ft. 
tion of 21350. The 


Klev. 


uniform section and bottom gerade. 
is 20 ft. in low stages, with the surface elevation at 


averages between banks at an eleva 


river overflows its banks on the lower 


portions at 2128. but the average bank elevation 


Is 2130. The banks have been eroded some by steamboats 


so that in places there are obstructions in the form of 


trees, willows, ete.. alone the sides. 


A survey of the basic data on which the solution of the 
problem depended shows : 


(1) Observed daily gage heights of Cceur (Alene 
Lake, 1905-10. 

(<) Observed daily discharges of the Spokane River 
at Spokane, showing discharges from Coeur d’Alene 
Lake. 

(3) Land surveys and topographic surveys of ad- 


jetning low lands, from which mean areas of the latter 
were determined. 

From these data it was possible to arrive at the mean 
daily inflow into the Ceeur d’Alene Lake drainage basin. 
The mean daily discharge of the St. Joe River was then 
total the 
Maries to 


the total drainage basin of the Spokane River at Spo- 


determined I proportion from. the inflow as 


ratio of the St. Joe drainage basin above St. 


kane. These areas were obtained from the United States 


topographic maps. The uniformity of the cachment basin 


in all its essential features affecting runoff made such a 
relation as is described above sufficient for the degree of 


accuracy required. 


In casting about for a formula of the flow of water 


in rivers from which the relation of the slope or hvdrauhe 


1? 


eradient to the discharge could AY sraphically expressed, 
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the Cl 


came first to mind. 


zy formula with Nutter’s coefficient naturally 
A simple inspection showed that our 
desired expression Was a pure quadratic equation, but 
very unwieldy, especially with reference to the hydraulic 
radius, which precluded its use at all for the purpose at 
lane. 


We 


of the 


next formula 


which mm addition to being 


had recourse to the experimental 
\ é ree ga 
capable of solution by logarithms, has a more constant 
value of C 


form 


hor the sate channel! and ditfer@nt velocities. 

fn comparing the methods used in this solution, the 
reader is requested to withhold judgment as to mathe- 
matical accuracy and to keep in mind the accuracy re- 
be 


readings 


quired, The sulliclency of the computations will 


shown later in comparison with actual gage 
made subsequently. 
The 


charge of the river for the eight years will be described 


method emploved in arriving at the daily dis- 


2135 ———— eo 
2134 | 
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2131 | 
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(2) For lake falling, with lake elevation under 
Total Inflow Spokane River Discharge — f: 
Daily Fall of lake in ft. 
For lake falling, with lake elevation above 2128. 
Total Inflow = Spokane River Discharge — 24,892* 
Daily Fall of lake in ft. 
The Spokane River discharges were taken from curves 
of discharges at hand and the fluctuations of the lake 
from the curve of observed daily gage heights shown on 
Bie. 4. 
volved were made by a Brunsvega calculating machine 
and the slide rule. 


The several multiplications and divisions in- 


Observations of velocity during maximum discharge 
showed that the water flowing out of the lake passed 
Spokane one day later on an average and that there was 
also one day’s difference between St. Maries and the lake, 
the Spokane River being precipitous while the St. Joe 
is sluggish. 


Consequently im arriving at the discharge 


0.1263 


0.1136 


IN FEET PER 1000 FEET 


SLOPE 





Fic. 4. 


Cour DALENE 
1903-10 


GAGE TIeIGHts or 
CHATCOLET, TpAno, 


LAKE, 


The areas given below were used in the 


equations winch fo: 


in some detail. 
iow ° 
Coeur @Alene Lake Drainage Area, 3530 sq.m. 


St. Joe and St. Maries 


Rivers Drainage Area, 1690 
sq.m. 
Area Coeur d’Aliene 
under 2128, 27,448 acres. 
Area of Coeur @Alene Lake. Rivers. ete.. 


2128, 


of Lake, Rivers. ete. elevation 
elevation ever 
19 784 acres, 


proportion then, 


By 
NS/. Joe River discharge 1690 
Total inflow 

he St. Joe River Discharge = 0.478 Total Tnflow. 
To determine the total inflow two equations were neces- 


some 
syed) 


sary ‘ 
(1) For 
Total Inflow 


lake rising, with elevation under 2128. 
Spokane River Discharge a. 1: 
Daily Rise of lake in ff. 

For lake rising, with lake elevation above 2128. 
Total Inflow Spokane River Discharge + 24,892* X 


Daily Rise of lake in ft. 
\rea of the lake in acres divided by 2. reducing acre-feet 


to second-feet since 1 cu.ft. per sec. or 1 sec -ft. equals 2 acre- 
ft. (mearly) in 24 hours. 


Ay = ee 
56789 10 Il 12 13 4 15 1617 18 
ISCHARGE IN THCUSANDS OF SECOND FEET 
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Sropr-DiscnarGe Curves For Sr. 
River, St. Maries To CHATCOLET 


(Elevations at St. Maries.) 


5 
°?. 


of the St. Joe River at St. Maries, the discharge of the 
Spokane River at Spokane two days following was used, 
while the discharge as indicated by the fluctuations of 
the lake was taken of one day following. 

Knowing the mean daily discharge of the St. Joe River, 
the next step mvolved was that of preparing a set of 
curves from which the total difference in elevation be- 
tween the lake and the river at St. Maries correspond- 
ing to the different discharges could be taken and added 
to the lake curves for the final curve of gage heights at 
St. Maries. Referring again to the formula 


i ais and Q) 
= oe ee eS se | — 
NC, 


it will be observed that a number of such curves will be 
necessary as the area of the waterway and consequently 
the hydraulic radius vary as the depth, which in turn is 
dependent upon the lake elevation. Accordingly, several 
sections were made of the river in different places, show- 
ing remarkable uniformity. One such section selected 
for use is shown in Fig. 2. It will be noted that the 
area and hydraulic radius for each foot of elevation from 
2125 to 2133 are shown. 


With these and observed slopes at nearly all stages of 


54] 





Ms Kee 


Sa Bt REE 


elevation 


May 29, 1915 


solutions of the formula 
) 


" { r 67. 54 


and discharge, .8 


C= 


another transposition of the exponential formula were 
made, giving values of C ranging from 59 to 70, an aver- 
age Value of 66 being taken when the river was within 
its banks. For elevations above 2130 when the river over- 
flowed its banks C’ was found to have a value of 80. 

The term A C r°*? is a constant for each elevation and 
was calculated and designated as A, A’., etc. The “Slope 
Discharge” were then made up by computing 
slopes for discharges of 3000, 6000, 9000, 12,000, 15,000 


curves 


and 18,000 sec.-ft., passing through the channel at the 
different from 2125 to 2133, and the 
points were platted in rectangular codrdinates and the 
curves drawn as shown by Fig. 5. 

Deriving the daily discharge of the St. Joe River at 
St. Maries by proportion from the observed discharge of 


lake elevations 
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the Spokane River at Spokane, and having the daily ob- 
served gage heights of Coeur Alene Lake, by use of the 
“Slope Discharge” curves (Fig. 5), the fall corresponding 
to any lake stage and derived discharge of the St. Joe 
River was obtained. 
made by adding these differences in elevation to the lake 
elevations for each dav, making “Derived Daily Gage 
Heights” of the St. Joe River at St. Maries. 

Daily observations of gage heights lad been made at 
St. Maries for the year 1911 which afforded a means of 
comparing the derived | heights with actual 
heights. For this purpose the gage readings for 1911 
were derived as for previous years and platted on the 


gage 


gage 


same sheet, as were the actual gage heights for that year 
(see Fig. 7). The gage readings of the lake are also 
platted on this sheet to show the general relation of the 
two. As would be expected the peaks pf the derived gage 
heights are slightly lower than the actual peaks. Tt must 
be agreed, however, that the results show a remarkable 
agreement, and one which justified the effort. 

Coming now to the practical value of these derived 
curves, they show: 

(1) That the only appreciable or significant differ- 
ences between the elevations of the river at points near 
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St. Maries and elevations of the lake occur during the 
flood period or during the months of April, May and 
June, sometimes beginning in March; and that during 
the remainder of the year and especially during the sum 
mer and fall months, the daily elevations of the river 
and lake are coincident. 

(2) That the damages to the lands and crops on the 
lands at elevations higher than 2128 are the results of 
the late spring floods, separately and apart from the ef- 
fect of the new dam. 

2 
ee 

Five Blast-Furnace Blowing Engines, cach with a capacity 
of 20,000 cu.ft. of free air per minute, 
gines using blast-furnace gas, are to be built for the Mary- 
land Steel Co. by the Bethlehem Steel Co., of South Bethlehem, 
Penn. The engines have double-acting gas cylinders in line 
with the blowing cylinders, and are 
Bethlehem 
cast-steel 


operated by gas en- 


similar in type to thos« 
operation in the Steel own plant. 
have cylinders, 45 in. diameter 
and 60 in. stroke, which are the largest gas-engine cylinders 
evér cast in this country. The Bethlehem Co. is also building 
fivé engines of identical size for the Minnesota Steel Co. The 
use of castings for these very, large cylinders was 
first developed by the Bethlehem Stéel Co., and the first of 
these steel gas-engine cylinders has now been in successful 
operation far four years. 


now in Co.'s 


The gas engines 


steel 
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COLET, IDAHO, JANUARY-SEPTEMBER, 1911 
Sanitary Legislation in Indiana in 1913 has been sum- 


marized for this journal by Dr. J. N. Hurty, Secretary of the 
Indiana State Board of Health. The law of most interest to 
engineers Was one which empowers the State Board of Health 
to order the installation of water filtration plants wherever 
the Board deems such a course necessary. The most import 

1913, Dr. Hurty 
measure. 


ant public health law passed in 
very 
are prohibitions of 


states, 1s a 


comprehensive Housing Among its features 


rooms without windows 
Another bill strengthens the old 


vital statistics law requiring the reporting of births, deaths, 


inside rooms, or 
opening to the outer air. 
and contagious diseases. Dr. Hurty states that the bill makes 
the old law “almost interest 
and with a somewhat facetious popular name, taken both from 
a part of its subject 


perfect.” A law of particular 


matter and from the 
“Rat Law.” This bill was introduced 
by Senator Oscar Ratts, of Paoli. It authorizes health officers 
to enter upon any 


introducer of the 
bill, is known as the 
lands, buildings or 
whether or not they are 
ings may be formally 


vessels to ascertain 
infested with rats. 
notified to clear their premises of rats 
and make premises rat-proof. The same law also provides for 


Owners of build- 


the teaching of anatomy, physiology and hygiene of the human 
System; the effects of alcohol and 
course of consumption, and the 


nicotine; the cause and 
dissemination of diseases by 
rats, flies and mosquitoes. Still another law authorizes cities 
of 20,000 inhabitants or more to raise funds for and to build 
public baths and swimming pools. The 
District 
Lake Michigan, creates a sanitary district, to be administered 
by five trustees 
that the contemplated sewerage 


$2,000,000. 


Lake Michigan Sani- 
tary Law, applicable to the counties bordering on 
appointed by the Governor Tt is estimated 


and drainage work will cost 
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Performance of a 450-HP. Boiler with 


Oil Fuel 


By A. L. Minzin® 


Was recently completed at the U 


S. Navy Yard, 


Calif., a modern steam power plant to 


supersede old) equipment for furnishing compressed air 
and electric power about the navy vard. “Phe new equip- 
ment is housed in oa handsome building of reinforced 
concrete and brick, and imeludes two 5000-cu.tt. steam- 
driven air COIMPTessors, TWO DOO-kw. and one LO00-lw. 
turbo-generators, — erelht 150-hp. water-tube boiler 
Cul Ipped with superheaters. a complete oll-burning S\s- 
tem, and the necessary auXiliartes. 


In comparing the various bids received for furnish- 





OiL-Frrep WateRr-TuBE BoILr: AT 
Navy Yarp, UNDER TEST 


FRONT OF 
Mare 


ISLAND 


the made 


differences between the respec- 


Ing and installing the boiler plant, vovernment 


rational allowances for the 


tive guaranteed efficiencics and the lowest considered, by 


correcting the price named in each bid by an amount 


equal to the present worth of the corresponding saving 
In fuel the total period Ol operation and the cost of 
fuel bemg assumed. The guaranteed performance was 
therefore an important factor in awarding the contract, 


which the contractor was made liable 


the actual 


In Consequence of 


proport lonal penalty should performan Cc 


be inferior to that guaranteed. 


van 
Phe 


cossful 


teed | Vv the sue- 
P Kdee Moor, 


euarantees referred to 


rating 
Moor 


Important 


efficiency at about 
bidder, the Ede 
Del., was 80%. Other 
moisture in the steam passing into the superheater. and to 


oil All 


cuarant 
Iron Co., 


eam used by the burners for atomization. 


*Testing Engineer, Edge Moor Tron Co... Edge Moor, Del. 
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etairantees were met in the first series of tests—the prin- 
cipal data and results of which are given below. 
Phe tests were made under. tie direction of a board 


of naval officers: consisting of Messrs. Fred Thompson, 


Civil Engineer, U. S. N. (chairman). A. H. Van Keu- 
ren, U.S. Naval Constructor; and Lieut. Harold Jones. 
Geo. AL McNay, Public Works Officer, under whose direc 


tion the plant was installed, cooperated with this board. 
The contractor was represented by the writer 


Owing to the pecuniary penalty involved, great care 
Was taken to assure the relability of all readings. The 
correctness of the testing apparatus was determined. by 


suitable methods hy, or in the presence of. representa 
tives of both the government and the contractor. Thy 


In the test for eflie- 
in other 


in all the 
Was weighed : 


water was weighed tests. 


lencey, the fuel oi] which 


the oll was measured with 


tests, in 


the oil used was not involved, 


a calibrated piston-type meter. 


TEST AT ABOUT RATING 
Date of trial Oct. 11, 1912 
Duration of trial 10: hir. 

Dimensions and Proportions 

Name and type of boiler: Edge Moor water tufbe 
Number of drums in boiler 9 
Number of tubes wide 17 
Number of tubes high. . oe 14 
Total number of 4-in. tubes 18 ft. long. 23] 
Water heating surface, sq.ft : 4585 
Name of superheater: Foster 
Superheating surface, sq.ft. (external surface of tubes only) 299 


Name and type of oil burners: Owens inside mixer 
Number of burners to one boiler... .. 3 


Area of air spaces in furnace floor, approx., sc.in 1140 
Area of air spaces per horsepower of rfting, approx., sq.in........ ‘ 2.5 
Average Pressures 
Barometer, in., Hg....... , ‘ 30.15 
Steam pressure by gage, lb. per sq.in.. 145.6 
Pressure of oil to burne rs, Ib. per sq.in 47.5 
Force of draft at damper, in. water 0.19 
Force of draft in ash pit, in. water : 0.15 
Average Temperatures (T°) 

Of external air 70 
Of air passing into as sh pit. g2° 


Of steam. ‘ 155.4° 

Of feed water entering boiler. . : 170.8 

Of escaping gases from boiler 121.0 

Of oil supplied to burners...... 127 1 
Fuel iu 

Kind of: California crude oil 

Specific gravity, oil freed from water, grit and other foreign matter 0.9504 


Gravity, Baumé scale... wee 17. 30° 
Percentage by weight of water in oil 0.42¢ 
Percentage by weight of grit and other foreign 0.034% 
Calorifie value of one pound of pure oil with water vapor due to 
hydrogen content uncondensed, B.t.u. 
C: alorific value with water vapor condense od (he ‘at value 
given), B.t.u. 


matter in oil 


17,605 
as commonly 
18,790 


Quality of Steam 


Percentage of moisture in steam passing into superheater 0.06% 
Superheat of steam passing out of superheater (F) 89 9° 
Hourly Quantities and Rates 
Pure oil consumed, lb. per hr 1,008.1 


Water evaporated, lb. per hr., corrected for discharge through calori- 

meter : ; 13,9398 
Equivalent evaporation, Ib. per hr. from and at 212 16,0015 
Equivalent evaporation per hr. from and at 212°, lb. per sq.ft. of 

water heating surface 3.49 
Factor of evaporation..... 1.1479 

Horsepower 

Horsepower developed 16308 


Rated horsepower (10 sq.ft. of water heating surface per horsepower) 158.5 


Percentage of rating developed 101.2¢ 
Economic Results 

Water apparently evaporated under actual conditions, lb. per lb. of oil 

as fired 13. 77 
Equivalent evapor: ition, from and at 212°, Ib. per lb. of oil as fired 15.80 
E quiv: alent ev: poration, from and at 212°, lb. per lb. of pure oil 15.87 
Equivalent evaporation, lb. per lb. of oil base donastandard calorific 

value of 18,500 B.t.u. 15.62 

Efficiency 

Efficiency of boiler based on calorifie value of oil with water vapor due 

to hydrogen content uncondensed 87.1° 
Efficiency (as ordinarily given) based on calorifie value of oil with 

water vapor condensed 81 6° 

Smoke Observations and Gas Analysis 
Gases issuing from stack were just barely visible during entire test 
Minimum percentage of CO, at damper by Orsat apparatus. . 12.5% 
Maximum percentage of CO, at damper es wan 13.4' 
Steam Reauired by Rurners 

Steam used by burners to atomize 1 Ib. of oil as fired 0.32 Ib. 


Percentage of steam generated used by oil burners for atomization 2.33% 
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For determining the steam used by the oil burners the 
orifice method was employed. The apparatus is shown 
at the right in Fig. 1. A hole made with a ,-in. drill 
in a common pipe plug constituted the orifice. This 
was located in the Hange union between gages. The ap- 
paratus was calibrated with tank and scales in the usual 
manner before the tests were run. 

The government detailed men from its testing labora- 
tory and engineering departments at Mare [sland to ob- 
serve and record all readings. ‘The contractor also fur- 
nished two men for duty on the weighing platform so 
that all weights could be certified to by a representative 
of each party. The weighers and checkers were required 
to place their initials after each recorded weight as a 
precaution against errors. The weighing was done under 
the personal direction of W. A. Lynn, engineer in charge 
of the electrical laboratory at Mare Island. ‘Tempera- 
tures, pressures, ete., were recorded by observers for the 
eovernment and were occasionally checked by the con- 
tractors engineer. 

In the efficiency test, the weighing was conducted so 
that the weights of oil and water used during each hour 
could be determined. Pressures, temperatures, ete., were 
recorded every 15 minutes. The observers used specially 
prepared forms and by means of carbon paper recorded 
all readings in duplicate. Representatives of the respec- 
tive parties interested were therefore able to compute the 
results of the tests independently from original records. 
After the computations were made the results were com- 
pared and checked. 

All tests were made on one boiler selected by the gov- 
ernment after the installation was completed and in op- 
eration. The blow-off piping and feed-water piping to 
boiler and superheater were disconnected from respec- 
tive headers to avoid errors from leakage. 

The factor of eVaporation, equivalent evaporation and 
efficiencies given above are based on Marks and Davis’ 
steam tables (1912 edition) and are slightly lower than 
the corresponding official results on account of the high 
specific heat of superheated steam specified in the con- 
tract. This was given as 0.65, which conforms to older 
practice. 

The efficiency obtained in this test 1s remarkably good 
especially when it is considered that the firing was done 
by the regular government fireman who depended entirely 
on his eyesight for guidance in making the adjustments 
hecessary for good combustion. Ile was cautioned about 
the firing probably not more than three or four times 
during the entire ten-hour run. The essentials for effie- 
lent performance, namely low temperature of outgoing 
gases and high percentage of CO, at damper, were pres- 
ent. 

It will be noticed that two efficiencies of the boiler are 
given. These are in terms of the calorific values of the 
oil with water vapor due to the hydrogen content un- 
condensed and condensed as determined by the chemists. 
For commercial purposes it would seem to be more logi- 
cal to consider the efficiency based on the first named 
calorific value, since the latent heat in the steam produced 
by the combustion of the hydrogen content is not com 
mercially available for making steam. To utilize this la- 
tent heat would require a reduction of the temperature of 
the flue gases to 212° F. or less, which does not seem 
to be feasible even with economizers. When the fuel used 
is relatively low in hydrogen and the efficiency of the 
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boiler is based on the “high” heat value, the boiler is un- 
fairly favored by having a smaller amount of unavailable 
heat charged up to it. A comparison of boiler efficiencies 
based on the high heat value of the fuel is therefore not 
sufficient for determining the comparative performance 
of steam boilers, 

It has been pointed out (Trans. Am. Soc. M. E., Vol. 
33, Pp. OS) that there appears to be no exact relationship 
between the hydrogen content and the specific gravity 
of California oils, and that imdividual analysis is nec- 
essary. Very few data bearing on this point seem to have 
been published but, from those available, it would seem 
that there is a sufficient variation in hydrogen to warrant 
taking it into consideration when making guarantees, 
especially when a bonus or penalty is involved. 

Besides the test for efficiency atl rating, other tests of 
short duration were made to determine the characteris- 
tics of certain parts of the equipment at different rates 
of evaporation. The percentage of moisture in the steam 
passing into the superheater as determined by a throttling 
calorimeter was found to be 0.22% at 196% of rating 
as against 0.06% at 101.2% of rating. The performance 
of the superheater is shown in the foilowing table: 


Percentage of rating developed 61.4% 101.2% 196% 


@ 


Superheat. 92° F 90° F 118° F 


The superheat produced by a given superheater de- 


2 I 


Thermomete r >t i lial Calorime?zeé., 


Yr 
a ' = 

7 “-Sampling Pipe 
4 







Steam 


" 


S 
S 
“LS 


Fig. 2. SECTIONAL ELEVATION OF OIL-FIRED WaATER- 
Tune Borter ar Mare IStanp Navy Yarp 


pends not only on the rate of evaporation but also on the 
character of combustion. With a given rate of evapo- 
ration too little or too much air will affect the average 
temperature of the gases passing through the super- 
heater and the superheat will be affected accordingly. 

The following table shows the steam used by the oil 


burners for atomization: 


Horsepower developed by one burner O4 155 238 300 
Pressure of oil, Ib. per sq.in ju 75 78 s+ 
Temperature of oil, F ° 127 127 ‘1 0) 
Efficiency of boiler S160 
Steam required for atomization, lb. per 

lb. of oil FO 30 0.32 *() 20 *() 17 
Percentage of steam generated used by 

by burners for atomization 2.49% 2.339% 1.8* 1 


* Oil measured by meter and weight computed 


The steam used by an oil burner depends, of course, 
within limits, on the care taken by the fireman in adjust- 
ing the steam valve. This adjustment ts not a delicate 
one, and if a fireman is careless he can use a great deal 
more steam than is required—which is not only a waste 
but which may also cause damage to the tubes by blow- 
ing the flame up against them. ‘The inside mixer type 
of burner is somewhat proof against such carelessness as 
too much steam raises the pressure in the mixing chamber 
which cuts down the supply of oi! and therefore the fire. 

































































































































































































































































the 
196% ol 


Temperatures taken with the boiler operating at 


Kiev, 2 shows the fall of 


through the boiler when operated at 


temperature of 


f@ases 
about 
rating. 
about rating would probably be of more interest but, un- 
fortunately, a complete set of readings was not taken 
qurine this test. However, those taken permit of a com- 
parison of the temperatures at certain points, which is 
ven below: : 


Pereentage of rating developed 1OL v6 LOG°, 
Temperature between Ist and 2d rows of tubes over 

furnace, F 1560 IS30 
Temperature at top of fizst pass OS6 OSS? 
Temperature of gases passing out of boiler 121 ood 


The temperatures eiven above are the averages of 


several readings. 


All temperatures in the setting were 
taken with a Bristol electric pyrometer with bare thermo- 
at approximately 30° in. from the inner face 


couples se] 





NEAR BLYTHE, 
HAULAGE 


tracks.) 


PLANK Roap Across THE DESERT 


Cauir.. FoR Moror Truck anp TEAM 


sand filling between wheel 


(Ready fon 


of the boiler wall. The thermo-couples were set by trial 


to give the highest temperatures, which corresponds to 
a setting where the cooling effect of radiation from the 
All temper- 


atures taken with the pyrometer are corrected for air 


thermo-couple to the tubes is a minimum. 


temperature at the junction of the fire end with the ex- 
The 


was taken with a mercury thermometer located as shown 


tension plece. temperature of the outgoing gases 


in the drawing. Temperatures near the damper taken 


with the pyvrometer practically agreed with those indi- 


eated by the mercury thermometer. 


oe t 


ee 


Grounding of Low-Potential Alternating-Current Circuits 


to prevent transmission of dangerous voltages to persons tem- 
porarily in with 


contact 


fixtures on 
News,” 


the low-potential 
Apr. 24, 1913, 


line, as 
May 9, 1912 


noted in “Engineering and 


is now made mandatory by a revised rule in the National Elec- 
trie Code of the National Fire Protection Association, govern- 
ing the insurance investigation of electrical installation. 
This is Rule 15, which now requires grounding of transformer- 
secondary nd direct-current cireuits provided the maximum 
difference of potential between the grounded point and any 
other point in the circuit does not exceed 150 volts. It per- 
mits, but does not demand, the grounding of circuits where 


such potential exceeds 150 volts. For 
not connected to 
insulated, 
that 
lic underground 


industrial private plants, 
public distributing system and 
The recommends 
placed on complete 
and water companies 
and water departments to allow the attaching of ground wires 
to their full that the integrity 
of the piping system will not in any way be affected. 

This rule, like all others of the National 


thoroughly 


grounding is not required. 


the ground connection shall be 


rule 


metal- 


piping systems, urges 


piping systems in confidence 


Fire Protection 


Association, is not retroactive, and applies to work to be 
done after the new electrical code is printed and distributed, 
Which is expected to be about June 1. 





ENGINEERING 








NEWS Vol. 69, No. 22 


Improving Desert Roads for Motor- 
Truck Haulage 


A) motor-truck service for freight haulage between 
Blythe, Calif.. and Blythe Junction, on the Atchison, 
Topeka & Santa Fé Ry., has been put ip operation by the 
Santa Fé & Blythe Motor Transit Co., and in connection 
with this the company has done some road work of an 
unusual and interesting character. A large part of the 
distance Is over a sandy desert, and it was hecessarv to 
form some kind of substantial roadbed to facilitate the 


handling of the trucks. 
PLANK Roap 


For a distance of about three miles over the worst part 
of the route, with loose and shifting sand, a plank road 


iP ain gh le tthe fom 
ae ee 


* He 





PLANK Roan, FREIGHTER'S 


EAM 


COMPLETED WITH 





« 


Fig. 3. 
DESERT 


BUNDLES OF ARROW-WEED FoR FOUNDATION OF 

Roap, Being HatLep to PLACE BY A 
Moror Treek 

has been built, with satisfactory results. Railway ties 

for the sand filling, the short blocks being concealed by 

the planks. 

The graded with four-horse fresno. or 
buck scrapers, and after the planks had been laid the 
scrapers were used to fill sand between and over the ties. 
The sand is very fine and soon fills all voids under the 


When 
the planks had been laid they were given a coating of 
crude oil, to prevent warping under the intense summer 
heat and to give a better traction surface for the rubber 
tires. The this $1500 


per mile. Fig. 2 shows the finished road, with a freight- 


roadbed Was 


ties and planks. so as to form a solid roadbed. 


cost of construction Was about 


ers team. 
In this connection we may note the use of a plank 


roadway several vears ago as a connection between a rail- 
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way and a quarry in an Eastern state. The dirt road was 
almost impassable in the spring, when it was desired to 
begin hauling stone, and the cost of building a hard 
road was prohibitive. A plank road was decided wpon 
as a temporary expedient. A double line of planks was 
laid on old railway ties, and although the construction 
was very rough and crude (giving trouble by the loosen- 
ing and tilting of the ends of the plank) the hauling 
was made with comparative ease while the daily capacity 
of the haulage was greatly increased. 


BrusH AND Straw Roaps 


Qu other parts of the route to Blythe a roadbed was 
formed by placing a layer of brush of arrow-weed and 
covering this with sand. These weeds grow in the bot- 
tom lands to a height of 4 to 6 ft., and about 1% in. 
diameter. They were cut by hand with an ax and piled 
in bundles, which were hauled by a Saurer motor truck 
to the stretch of road to be improved. This is shown in 
hig. a The bundles oft weer] were placed with their 
ends meeting in the center of the roadway, allowing the 
bushy and heaviest part to lie in the wheel tracks. The 
weeds were then covered thickly with straw. Finally 
a crew of Mexican and Indian laborers threw on a cover- 
ing of sand and dirt to hold the straw and weeds in 
place. This formed a very solid base when compacted by 
passage of Wagons and motor trucks. 

This construction was used on a few miles of bad road 
that was some 40 miles from the railway. It would have 
heen too expensive to haul in lumber for a plank road, 
and it Was more economical to use the materials at hand. 
This kind of road construction cost about S80 per mile 
where weeds and straw were plentiful. We may note 
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that straw is used as a covering for sandy roads in north- 
ern Wisconsin and elsewhere. 


FreIGHYT HAULAGE 


The distance between the town and the railway is about 
50 miles. Freight teams required a week to make a 
round trip over the sandy read, and the charge for haul 
Ing was $20 per ton. There is now a regular service 
of Saurer trucks of 614-tons capacity, each making a 
trip one way daily. The charge for hauling has been 
reduced to $7.50 per ton, with a much better service, and 
by agreement with the railway company, the latter makes 
through rates to Blythe (including the motor-truck ser- 
vice). For information we are indebted to W. II. Horrell, 
Pheonix, Ariz. 


Ad 


The End of the Balleville 14-Ft. Pipe 


The 14-ft. penstock of the Balleville Hydroelectric 
Co., near Fremont, Ohio, whose collapse on Feb. 18 was 
noted in ENGINEERING NEWs of May 1, 1913, p. 909, was 
destroyed hy the flood of Mar. ao, LOLS. Ilerewith are 
four views showing the flood’s work, sent us by L. H. 
Van Buskirk, Asst. Enegr., Ohio State Board of Health. 

The pipe was built last winter, and was finished m 
February, 1915. It was about 3000 ft. long. The pipe 
was 1+ ft. in diameter, built of 4-in. steel plates and 
stiffened at the ring joints, 7 ft. apart, with a 6x4-in. 
angle. It was supported by two lines of concrete pedes- 
tals, 6 ft. apart transversely and about 7 ft. apart lon- 
gitudinally. Each 7-ft. length contained about 30 tons 
of water when full. The pipe collapsed at its first filling, 


the top buckling in and the sides bulging out. 


if 
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THe BALLEVILLE 14-F?r. Sree. Pire Desrroyep BY THE FLOOD oF Mar. 25, 1915. 
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An Engineer’s Stage Journey through 
Arizona and Mexico in 1880 


By C. L. ANNAN*® 

This two vears avo New Mexico and Arizona wer 
1} miuitively wild. The Salita io Railroad hel entered 
New Mexico on the north by oa half-mile tunnel indey 
Raton Pass and had penetrated to about the center of 
the Territory, following the old Santa Fé Trail south 
across the old Spanish land grants to Las Vegas. Thence 
winding westward in to the mountains, it steadily climbed 
the Pecos Valley to Glorieta Sumit, dropping down Lo 


thie other side and away to the Rio Grrande. Construction 


river, and the grade Was 
West of the Rio Grande 
the country Was terrorized Iy savages. 

The Victorio, the 


S1hce the dashed 


trains were running down the 


stretching rapidly to the south. 


Apache 


port 


ubiquitous most audacious 


time of Cochise. from 


murdering, burning 


pont to 
mutilating, regardless of the 
the TU. S. 
chance, he was hard pressed, he slipped over the Mexican 
Madre Mountains awhile; 


and 


cumbersome pursuit of soldiery. If by 


horder and hid in the Sierra 
but he might be expected to turn up at any time in the 
Most improbable ahher. 

Things were beginning to take shape at Guaymas, the 
Pacific terminal of the Sonora Ry. to be, and a requ 
| (Chief 


several engineers had been made. on 
started on the 


for 
Eneimeer Robinson of the Santa Fé. We 


sition 


usual short notice. In due time we reached Albuquerque 


on the Rio Grande, where regular passenger service ter- 


mMinated and a hundred miles, more or less, Must he 


undertaken on the construction trains of the extension 
southward. 

By a lucky circumstance a parlor car for the accommo- 
dation of General Grant and his party, on their return 
Mexico, was attached 


material train with which we connected, so we occupied 


from southern to the southbound 


far as Bernalillo. Early in the afternoon 
the train pulled up at this pretty little station and the 


travelers were not 


this coach as 


finding themselves at 
As they 


hungry long In 
a well spread table in a near-by ranch house. 
strolled back toward the station the sky suddenly became 
There 


Was a general stampede for the shelter of the station 


overcast ana heavy drops of rain began to fall. 


house. 

All at that | 
Grant, who stood just outside the door. The Ex-President 
Albert battered 
to shoulder with Indians, 


once | realized was elbowing General 


was Clad in a Prince and 
hat. 


Vaqueros and what not, 


rusts straw 


He stood shoulder 


peons, 


burned cigar 


and with a closely 
stump between the fingers of his right hand, unconcern- 
edly watched the 
The 


feature of 


coming storm. 
rain ceased as suddenly as it came, which is a 


after this copious shower, the patches of fallow ground in 


the summer storms of this section. 


the vicinity were alive with myriads of minute toads, 
hopping in the sunlight. 

A few miles farther south we reached the end of track 
Ina Waste of sand elittering in the burning sun. A short 


stage ride brought us to Socorro, a cluster of mud huts, 
where there was a large camp of engineers, our com- 
rades of the last few vears. Here we accepted warm greet- 
ings, and nonchalantly talked of old times and Coming 


*M. Am. Soc. C. E., 2129 Scudder St., St. Paul, Minn. 
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prospects. ‘The evening reunion Was a one and 


merry 
memorable to all who met again in after years. 

At this village of Socorro we cut loose from the railroad 
and our stage journey began. 
the that 
at San Marcial, our first nights stop, were scanty. 


Travel was heavy along 
hotel accommodations 
The 
A little after mid- 
a lively rattle of revolver shots roused the sleepers. 
the 


Rio Grande at time and 


ate coming vuests slept on the floor. 


ni@lit 


| nder such circumstances a hed Ol floor had its 
advantages, 

The next day the monotony of wheeling through sand 

} 


Was broken I\ the fording of the Rie Grande below Fort 
Craig. The road left the river at the ford and ran south- 
ward between two parallel mountain ranges for 85 miles. 
This waterless stretch, known as the Jornada del Muerto, 
was the dread of the old time freighters. 


Finally emerging from the dry defile and striking the 
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M \p SHOWING Roure OF STAGE JOURNEY THROUGH 
ARIZONA AND MEXICO IN 1880 


the 
seemed luxuriant in comparison. 


river once more, sparse vegetation of the valley 
Dona Ana, Las Cruces 
and Mesilla, sluggish Mexican settlements of considerable 
age, Were passed. 

Our stage-driver was Aleck Le Beau, a jolly old fel- 
low, stalwart and breezy, who by his thrilling tales kept 
our hair standing on end the day following the passage 
of the Jornada. Old Aleck was in fine spirits as he drove 
his team into the shallow water of the ford at Mesilla and 
splashing across the broad bottom pulled up at the little 
the west goodby to his wife and 


vounger children. His was one of the most trving stages, 


house on side to say 
that from the big river to Fort Cummings, across the sun- 
blackened desert with its patches of greasewood and 
amole. 

“Yes.”? he said, “Pve seen a little of life in the last 
66 vears. IT didn’t much of interest in the late 
Mexican war when | kept pretty close to the heels of 

Scott. And Pve lived among the Indians for 
I saw a good deal of the Sioux as a youngster. 


MmIss 


General 
years. 
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The Sioux are pretty bad medicine, but of all the ras- 
cally reds I’ve ever met, the Apaches are the most polson- 
ous. V’ve met lots of 7?em and done ’em favors and in 
the natural order of things they should bear me no ill 
will. They know me well enough and have never mo- 
lested me but | dot trust 7?em. PI show you a place 
a few miles on where | got a big scare on my last trip. 
I’ve a sort of feeling that theyll get me vet.* [I never 
carry a gun. You don’t see ’em till they have the drop. 
Victorio is sure a bad one. We'll strike Magdalena 
Canon about noon, and there youll see how these Apache 
devils do their work.” 

When we came to the Magdalena canon we saw the 
remains of a Mexican wagon train. ‘The carcasses of 
the oxen lay where they had fallen, alternating with the 
charred remnants of the wagons. From the rocks on the 
hillside had come the deadly fire early one morning and 
the massacre had been complete. Le Beaws recitals 
served to while away the hours of dread that weighted the 
spirits of the “tenderfeet” in spite of themselves. 

On the arrival of the stage at Fort Cummings late in 
the evening nothing of the whereabouts of the Apaches 
could be learned. At about 10:30 p.m. Sam F/ Diablo, 
having succeeded to Le Beaw’s responsibilities, whipped 
up afresh relay of horses in a drizzling rain and pointed 
for the entrance to Cook’s Canon. The way was rugged 
but Sam, like old Aleck, was cheery and voluble although 
in rather a constrained way, being somewhat hampered 
by the weight of his reputation. Some forty-odd indict- 
ments, some of them for murder, were hanging over him 
in Grant County. To drive a stage from Fort Cum- 
mings to Silver City was a fit assignment for an out- 
law. It was. regarded as rather the most undesirable 
billet on the run, and Doubtful (Cook’s) Canon was 
the particular stretch which made it dismal.+ The night 
hours wore on, rain came intermittently and the moon 
dodged the flying clouds. The road was steep and heavy. 

“Gentlemen, IT shall ask you to walk with me over this 
rise,” and his two passengers alighted. “This is a bad 
stretch of a worse canon,” said he. “It’s what you might 
call a cemetery. They say there’s about thirty under that 
rock pile, but that was old Cochise’s work. Just beyond 
here is a somewhat fresher planting. Youve probably 
heard how that flying devil Victorio scooped the Lyon 
party here last month, five of them. Well. gentlemen, 
climb up again.” 

Sam desired to be considered a good fellow in spite 


*The semi-monthly newspaper, published at Las Cruces, 
contained the following news item, a few weeks after this. 

“One of the soldiers of the 16th Infantry stationed at the 
camp near Goodsite (16 miles east of Fort Cummings), from 
an eminence saw the hack coming up the road at about 4 
p.m., and heard the shooting. He saw the hack turn back, 
and resolved to go to the place and see what was the matter. 
He found Le Beau. the driver, dead in the road at the place 
Where the hack had turned, and following on he came to a 
point where he saw about ten Indians at the hack going 
through the mail. He returned and reported, and the troops 
then went out and got the bodies of Le Beau and Roberts and 
returned and sent a courier to General Buell at Cummings. 
Madden’s body was found next morning a few yards from 
the road.’ 


The account then goes on to state how the Anaches were 
pursued in the customary way and how, as usual, they es- 
caped into Mexico.—C, L. A 


+In October, 1881. more than a vear later, a Tucson news- 
paner, while reporting a recent Apache ambuscade in this 
deadly cleft. commented as_ follows: 

“The road from Apache Pass to the east passes through this 
narrow, rocky and tortuous defile for a distance of three 
miles or more, and in past years the Indians have made use 
of its peculiar advantages in their method of warfare to 
massacre travelers. Tt is estimated that the bones of no dess 
than 150 victims of Indian cruelty lie scattered throughout 
this cafion. The scene is pregnant with tales of horror and 
bloodshed.” 
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of the indictments. He was obliging and qulet i) tian 
ner, and seemed to erjoy recounting the doings of the 


stage men, as Le Beau and others had done before him. 
- 


by his military escort at the first fire of the ambushed 


he story of Font Wins was a favorite one. Deserted 


Apaches and brought to a standstill by the loss of a horse 
at the same volley, he had coolly spiked his team while 
the bullets were flying and had carried his passengers 
to safety. 

Fort Bavard looked good in the morning after the 
dismal night in the canon. Silver City was a noonday 
revelation. One could hardly realize that this brisk little 
settlement, with houses of burned brick and painted 
wood, was a possibility in that region after the eternal 
brown of the mud shacks and walls and the dusty dress 
of everything for hundreds of miles to the east. 

We decided to stay over a day, get into teuch with 
civilization, and allow our hair to relax. 

Stage passengers are generally a sociable lot. The 
night coach west carried a comfortable quota of five. 
About midnight I threw aside my blanket and climbed to 
the box. 

Toward morning | went below again for a little nap 
and found a fellow passenger, a Chinaman, stretched out 
on the front seat in full-length slumber. The other 
three, in postures more or less cramped, were measuredly 
breathing in different keys. I couldm’t find my blanket 
but curled up in the chill night air and soon joined the 
chorus. 

Day was breaking when the coach pulled up at the 
relay station. The passengers uncrimped and stretched 
themselves. The Chinaman rolled out of my blanket 
yawned while he folded it, then passed it over. “This 
your blanket”? He must have been a cook. Chinese 
cooks were persons of distinction in the Southwest at that 
time. 

“This must be the run of the man who defied the 
road agents about a month ago,” said I to the new driver, 
as we bowled along among the cactus toward Apache 
“Vm the man,” said he, “and 
this is my first trip since the accident.” “It must have 
been fairly lively for you for a few minutes,” “Yes, but 
it was soon over. [| had only three passengers: a Mex- 


Pass an hour or so later. 


ican who was sitting where you are now with a Win- 
chester in the hollow of his arm and a belt full of car- 
tridges; a cranky old prospector, snoozing inside, and a 
fussy woman. 

“You see the road falls a little for some distance. When 
we got abreast of that bunch of cactus two fellows stepped 
into the road, and covered me with their guns. 

“The woman saw the move and fetched a squawk to 
raise the dead. The team shied, and taking the bits in 
their teeth made a dash down the road. 

“This was a great surprise to the roadmen but thes 
gathered themselves together for a parting shot. | felt 
a twinge in the leg and cavght the Mexican by the belt 
just as he was toppling off the box. All Hell couldi’t 
stop the broncos while the rifles rattled and the woman 
shrieked. I had my hands full as we flew along, drag- 
ging the reins with my right and holding the Mexican’s 
belt with my left. The top of his head was shot clean 
off. 

“When we slowed up, my boot was full of blood and I 
just naturally keeled over. Have been in the hospital ever 
since. See those two holes in my boot leg?. The bullet 















































































































































































































































































































1130 
that caught me struck that lamp guard, split, swerved 
and went into my leg in two pieces.” 

This sort of recital was becoming rather a matter of 
course, and familiarity with the participants was begin- 
Dread of 
The acute stage had passed, 


ning to dull the edge of prospective horrors. 
the Apache Was on the wane. 
and a dull resignation succeeded. 

Away the old Smud wagon” rumbled, over Apache 
Pass, by Fort Bowe, through a little oasis at Dos Cabe- 
zas, and on to Benson, without accident of any kind to 
break the dusty monotony. 

A night ride of sixty miles by rail, a day’s respite in 
that old Mexican oven, Tucson, and the travelers then 
turned southward Guaymas, our destination, 
which les about three hundred miles due south of Tue- 
The road winds up and down the parched broken 
valleys of dry waterways. 


toward 


son. 
The sparse grass, coarse and 
dry, the clumps of stunted, thorny shrubs, the occasional 
giant cactus, everything visible in fact, bathed in the 
impalpable clay dust, rising on the lightest breeze, takes 
its dreary tint, and the whole expanse of the broken 
desert Is a monotone in dead brown. 

The proprietor of the stage line was a Mexican, al- 
though the coach was the standard old Concord ‘mud- 
wagon”’—normal capacity, nine inside passengers; initial 
speed of fresh relay, 15 miles per hour; average speed 
less than four miles, night and day; motive power, mules 
and broncos, the mules quite as bronco as the horses, for 
all run at large. They were herded over an extensive 
range, and if the corral was empty on the arrival of 
the stage there was no relay. 

The regular trip between Tucson and Hermosillo, about 
76 consecutive hours of ordinary duty fitted the Mex- 
ican drivers for all contingencies. It two men to 
drive a team of six; the cochero in chief held the reins 
almost without respite. 


took 


His assistant ran alongside the 
weary team with a short whip or threw stones at the 
leaders from the box. 

No special arrangements were made for the conven- 
ience of passengers in the way of eating and sleeping 
along the route. An occasional solitary habitation of 
adobe or driven sticks passed during the three days and 
three nights of continuous travel offered pot luck for 
the passengers as opportunity might offer. What little 
sleep was to be had, was in, on, or under the coach. 

We were now in the land of tortillas and_ frijoles. 
Late in the day the stage pulls up in front of a hut. A 
frowsy woman kneels in the open before a fire of mesquite 
roots patting a_ dough ball. A crock of thick porridge 
The 
dough ball, expanded to nearly the size of a barrel head, 
but as thin as a wafer, is laid on a hot earthen platter 
and quickly cooked. Behold the tortilla. With a small 
piece torn from the edge of the tough edible, the frijoles 


are scooped as in a spoon. 


of well-cooked frijoles simmers on the hot stones. 


And the spoon is incidentally 
A sufficient remnant may serve 
as a napkin at the conclusion of the meal. 


eaten with its contents. 

Another word as to e/ cochero. The monotony of the 
pull on the lines may be varied by the fall of a wheel 
The momentum 
may be checked in a hundred feet or so, and the tough 
animal may feet for further service. The 
mending of the harness affords a little relaxation. 

It is not at all surprising that after hours of strenuous 
attention the driver should 


horse in the mad rush of a fresh relay. 


regain. his 


succumb to drowsiness at 
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times. ‘Then the team may leave the road and stall the 


coach in a mesquite thicket. The sleeping passengers are 
aroused and politely requested to lend a hand at ex- 
tricating the vehicle. The detached leaders become rest- 
ive and make a dash for liberty, laying low their erst- 
while persecutor of the short whip. Some hours are lost 
in their recovery, for the night is dark. 
hot repine. 


El cochero does 


Again a good road stretches away over the plain to 
the south, following a dry arroyo to the right. It is 
early morning, perhaps an hour before sunrise. 
up on the reins. All about him are sleeping. 

To relax is to sleep, the temptation is not to be re- 
sisted. When he comes to himself he is sprawling. The 
coach lies on its side in the bed of the arroyo. The start- 
led inside passengers, much shaken, are trying to leave 
the wreck while the one who happened to have been 
sleeping on top lies insensible some fifteen feet away. 

All this is apparently a matter of course to the Mex- 
ican jehu. He expresses neither surprise nor annoyance. 
He simply sets about putting things to rights. He directs 
the revival of the prostrate passenger and the righting 
of the coach, and is soon quietly on his way again. 

Another day of heat and «louds of dust, another almost 
intolerable night and yet a few final hours in the broil- 
ing sun. ‘The last relay is not forthcoming and most of 
the passengers walk the last few miles over the hot sands 
into Hermosillo for a bath and a square meal and a little 
sleep at full length. The luxurious cots are vacated at 
8 am., and a dash is made at the last day’s work under 
other auspices. Ninety miles in eighteen hours is the 
program. 


He eases 


The Guaymas welcome is a warm one. There is no cool 
evening breeze from the Gulf. A stifling heat prevails 
hoth day and night, month in and out. We fall in’ with 
some jolly companions, however, men earlier on the 
ground, some of them via the monthly steamer from San 
Francisco. 

On completion of the road in 1882, the writer followed 
his chief to the other side of the Sierra Madre, but his 
traveling companion, Hugh T. Richards, remained, and 
a few vears later became General Manager of the So- 
nora Ry. 


o2 
x 
Data on Earthquakes are very limited. This is due part- 
ly to a lack of any ordered study of the subject in the past 
and partly to the reluctance of certain communities to admit 


earthquake damage. In order to give more complete 
data in the future, the Seismological Society of America, 
with headquarters at Leland Stanford, Jr., University in 
California, are endeavoring to collect all data possible, not 
only for the future study of earthquakes but for the use 
of engineers who may wish information regarding the pos- 
sible seismological conditions in any particular locality of 
the country. 


In an article in the “Bulletin of the Seismological Society 
of America” for March, 1913, J. C. Branner, now President of 
Leland Stanford University, states that the society has re- 
ceived several requests from different engineers for informa- 
tion about the frequency and character of earthquakes in 
some particular district, and that it has always had to admit 
ignorance of the subject. He requests all who can to make 
what observations are possible regarding earthquake shocks 
and to send them with full data, whether such data be 
scientific or not, to the Seismological Society, so that they 
may start toward the building up of statistics on the sub- 
ject. He further states that while this would seem to be the 
duty of some federal scientific bureau, so far it has not been 
possible to interest any particular bureau in the subject suf- 
ficiently to guarantee any accurate or complete record on the 
subject. 
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A Locomotive with the Stumpf 
Direct-Flow System of Steam 
Distribution 


A locomotive with the Stumpf system of cylinders and 
valves for direct flow of steam has been built for the 
Northeastern Ry., England, and is an interesting novelty 
in locomotive design, although a few locomotives of this 
type are in use in other European countries. In the or- 
dinary locomotive, steam entering at either end of the eyl- 
inder follows the piston in its stroke and then (as the 
piston makes its return strokes) the steam reverses its 
motion, the expanded and partly cooled steam being 
forced out at the same end of the cylinder and through 
the port which is to be used by the next inflow of hot 
steam. In the Stumpf system, the exhaust ports are at 
the middle of the cylinder so that this cooling effect is 
avoided. This arrangement necessitates the use of a long 
cylinder and a long drum-shaped piston, as shown in the 


Chamber 
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LOCOMOTIVE CYLINDER, PISTON AND VALVE FOR DIRECT- 
FLOW STEAM DIstTrRIBUTION (STUMPF SYSTEM): 
NORTHEASTERN Ry., ENGLAND 


accompanying cut. This system is claimed to be a satis- 
factory substitute for superheating, and it is further 
claimed that its steam consumption is as low as that of 
a compound engine. The Northern Ry. locomotive, how- 
ever, is equipped with a superheater. 

In the Northeastern Ry. engine the cylinders are 20 
in. diameter and + ft. 8 in. long, with a stroke of 26 
in. The exhaust ports are a series of holes drilled round 
the cylinder walls and leading into an annular exhaust 
chamber. The piston fills approximately half of the eyl- 
inder volume. In fact, at the end of each stroke one or 
other of its edges is just clearing the ring of exhaust 
ports and allowing exhaust to take place. In this way 
each half of the cylinder volume has to deal with the 
steam from only one inlet port, and as the total area of 
the exhaust port is large the period of exhaust extends 
from a short time before the end of the stroke until a 
short time after. The bulk of the one stroke is thus oc- 
cupied with the admission and expansion, and the bulk 
of the other with the compression of the steam. In gen- 
eral, the period of exhaust covers 10% of the stroke each 
way, so that admission and expansion occupy 90% of the 
stroke in one direction and compression 90% of the 
stroke in the other direction. 
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The pistons are hollow castings with spring rings at 
each end. The admission of steam is controlled by piston 
valves operated by Walschaerts valve gear. The valves 
have inside admission; their maximum travel is 614 in. 
and their exhaust lap 134 in. When the engine is run- 
ning in full gear the valve ports provide an auxiliary ex- 
haust; but when the engine is notched up, this auxiliary 
exhaust is closed and all the steam escapes by way of the 
central ring of ports. 

The engine is of the 4: 6:0 type, for fast freight ser- 
vice, with a total weight of 72 tons (54 tons on drivers). 
It was built to the designs of Mr. Raven, Chief Mechani- 
cal Engineer of the Northeastern Ry. Our information 
concerning it is taken from an article in The Engineer, 
of London. 
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Rules for the Protection of Electric- 
Service Employees; an Order of 
the New York Public Service 
Commission (First District) 


Hearings were recently completed on the question of 
regulations to be prescribed as to all public-service cor- 
porations within the jurisdiction of the Public Service 
Commission for the First District of New York State 
(New York City) for the protection of employees from 
injury by high-tension electrical equipment or other dan- 
gerous conditions. As a result the following requirements 
have been fixed to apply on and after July 1, 1913: 

(1) All high-tension switch compartments shall, so far 
as their construction will permit, be so inclosed as to make 
it impossible, except when necessarily opening the compart- 
ments, for employees to come in contact with electrically 
charged parts either from or above the floor level. 

(2) <All exposed high-tension cables in power or substa- 
tions shall be inclosed by screens or otherwise protected. 

(3) There shall be posted, in conspicuous places in all 
the power houses and substations, diagrams describing and 
showing the relative location of wires and cables (except 
lighting and signal wires) and the switches, ete., controlling 
them and all such wires, cables and connections shall be so 
tagged and numbered that they may be readily identified. 

(4) <All machines for the generation of cwrrent or con- 
nected with such generation shall be so protected by railings 
and gratings as to safeguard operators and others from com- 
ing in contact with moving or electrically charged parts. 

(5) There shall be at least two operators on duty in rotary- 
transformer stations delivering current at 500 volts or higher 
when the same are in operation. 

(6) <All water-level glasses or gage-glasses on tanks, 
standpipes, or other storage receivers under pressure, shall 
be protected by screens to prevent injury in case of a burst- 
ing glass. 

(7) Test cocks on water columns shall be fitted with ex- 
tension rods or chains so as to be operative from the boiler- 
room floor level. 

(8) <All stop valves on steam boilers shall be of the 
automatic self-closing type. 

(9) Outlets of all safety valves shall be vertical. 

(10) <All furnace doors on hand-fired boilers shall be 
fitted with latches or catches to prevent them from being 
blown open. 

(11) <All moving parts of stokers shall be so protected, 
wherever possible, as to prevent accidental contact with such 
moving parts. 

(12) <All large main cutout stop valves shall be provided 
with means whereby the same may be closed from the boiler 
or engine-room floor or other remote point. 

(13) <All large steam units shall be fitted with automatic 
self-closing valves. 

(14) <All high-speed engines shall be fitted with automatic 
safety stops. 

(15) Elevator wells shall be properly and substantially 
inclosed, secured or guarded and shall be provided with 
proper traps and automatic doors in or at all elevator ways 
so as to furnish substantial covering when closed and to 
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inclosed or otherwise protected 
) (Fear-Cast Covers 


shall be fitted to all machine 
such tools are 


completely 
tools and de 


inclosing the geat 
kept in place while 

being used 

(21) Set serews and keys in exposed positions on moving 


machinery and shafting shall be countersunk or otherwise 


properly protected 

suws shall be 
blades 
shall be 


equipped with hoods and exhaust 


C22 buzz si s and band protected so as 


to prevent accidental contact with saw 


Grinding and emery Wheels 


« properly 
guarded and 
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pipes to draw 
ly powdered material 


lt 
(24) Guard gla s shi be provided for employees and 


used by them when engarred upon any work causing 


chips 


or fragments to fly, and wire screens of a portable or perma- 


nent type shall be set up on work benches or around em- 


plovees engaged in chipping 


(25) A sufficient 
be kept in all 
switching 


number of pails of clean, dry sand must 


power stations, substations, auxiliary and 
stations 

(26) Power stations, substations, auxiliary and switching 
provided 
extinguishers of 
electrical 


kept for use 


stations shall be with a sufficient number of chem- 


ical fire such a type that the contents can- 


eonducto. No 
unless conspicuously 


not act aS an 
shall be 
are not to be 


other extinguishers 
labeled that they 
used until current has been shut off. 

(27) All power stations, substations, auxiliary 


with a 


and switch- 


ing stations and shops shall be provided first-aid or 
emergency kit. 


(28) Provision shall be made whereby pulmotors will be 
available in case of accidents. 


And it is further ordered that on or before June 1, 1913, 
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NOTES FROM THE ENGI- 
NEERING SCHOCLS 
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rAExoOs 
institution by the 


UNIVERSITY OF The land grant made to 
this Federal government in 1862. re- 
quires military instruction to be given to all students, and 
The 
old armory provides for-a regiment of about 500 cadets, 
but in 1912 the cadet regiment of the University num- 
bered 1525. The legislature of the state of [linois has 
made an appropriation for a new armory, and this 1s 
now under, construction. It will be 420x276 ft.. with a 
drill hall having a clean floor space 394x200 ft., flanked 


an army officer is detailed to supervise the work. 


on the longer sides by the company rooms, and having 
on these sides galleries, which will accommodate 3000 
The 
drill hall is spanned by steel arch trusses of the three- 
hinged In this great hall the 
will 


people. Above the galleries are two rifle ranges. 
type, spaced 26 ft. apart. 
can be drilled. lt 


an assembly hall for commencement ceremonies, conven- 


entire regiment he used also as 


tions, and other large gatherings. 

Universiry oF CanirorntrAa—Among the graduate 
scholarships and scholarships announced by the Univer- 
sity of California for the vear 1913 and 1914 the follow- 
ing are noted as of interest to engineers: 
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(1) Ten University scholarships, vielding $400° each, 
avallable in any of the colleges of letters, sciences and 
engineering. = (2) Two Flood scholarships in economics, 
vielding $400 each. (3) Two John W. Mackay, Jr, 
scholarships in electrical engineering, vielding $600 each. 
(1) Three Lick Observatory scholarships in astronomy, 
vielding S600 each. (5) One or two scholarships in 
physics under the Whiting fund, yielding %600— each. 
(6) One James M. Goewey scholarship in natural science, 
vielding $250. (7) One research scholarship in problems 
of city growth, vielding $1000, 

Awards are made not upon basis of financial need, but 
solely for merit in scholarship and ability for research 


work. 


MassacHuuserrs INstirere of TecuNoLtogy—A four 
vear course has been established in industrial physics 
as the outcome of demand felt for men trained for the 
investigation of physical problems that arise in the in 
dustries. The studies In physics embraced in this COUTSE 
require a less extended pursuit of pure and applied math- 
ematics and more attention to applied physics in’ the 
lectures and laboratories. Applied optics, and heat and 
are greatly extended. Much 


electrical measurements 


time is devoted to the theory and practice of chemistry. 


to mechanical and electrical engineering subjects, electro- 


chemistry, metallography, etc.; a large amount of equip- 


ment has been made available for precise measurements. 

The aim will be to develop a man possessing such a 
knowledge of physical investigation and methods of. at- 
tacking physical problems that he may deal intelligently 
with any questions of this nature that may arise in con- 
nection with various processes of the arts. The Institute 
is recommending this course for men only of unusual 
ability and especially those with manifest initiative. A 
full four-year course will be developed and those who 
desire to follow it must pursue the whole course for the 
scheduled time. 
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Liquetied Chlorine Gas for Water Disinfection is now be- 
ing used in several cities. It was first,tested experimentally 
by the manufacturers of liquid chlorine at tneir Niagara Falls 
plant and later in the Mount Prospect Laboratory of the De- 
pirtment of Water Supply, New York City, by D. D, Jackson, 
chemist of the department, early in 1912. In July, 1912, it 
was used at the Belmont filter plant of the Philadelphia 
water-works. In November, 1912, it was put in use at Wil- 
mington, ‘Del., and at the Western New York Water 
plant at Niegara Falls, N. Y., and since then it has been 
adopted at Somersworth, N. H. The chlorine ges is one of 
the products of the electrolytic decomposition of brine, caustic 
soda being tne other. The gasis purified, liquefied by compres- 
sion and refrigeration, and is placed in 8x60-in. steel cylinders 
for shipment. Each cylinder weigh about 85 lb. and contains 
from 100 to 110 1b. of liquid chlorine, under pressures rang- 
ing from 54 lb. at freezing to 125 lb. at 85° F. In utilizing 
the liquid chlorine it is discharged at the desired rate through 
control apparatus into an absorption tower where it combines 
with a spray of water which carries it into the water-supply 
for which treatment is desired. Liquid chlorine is made by 
the Electro-Bleaching Gas Co., of 25 Madison Ave., New York 
City, which has also developed a control apparatus. John A 
Kienle, until recently chief engineer of the Water Depart- 
ment of Wilmington, Del... and under whose direction liquid 
chlorine was introduced in Wilmington, is now sanitary en- 
gineer of the company just The company has been 
years in manufacturing liquid 
chlorine for bleaching purposes and the chemical trade gen- 
erally. It states that experience has demonstrated that for 
both bleaching purposes and for water-treatment chlorine in 
liquid form is much more efficient, unit for unit, than in ths 
form of bleaching powder, or hypochlorite of lime, 
requiring less elaborate and expensive equipment for the ap- 
plication of the chemical and practically eliminating labor 
and power costs of operation. 
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Filter Killing in New York 


The killing of the Croton water-filtration project by 
the Board of Estimate of New York City on May 22. 
after a four months’ hold-up of the award of the con- 
tract for a 320,000,000-gal. mechanical filtration plant, 
sacrificed one more carefully wrought engineering pro- 
ject to the great game of American municipal polities. 
This particular killing comes in one of those pre-election 
fits of economy which so often follow the incurring of 
huge debts for municipal improvements made necessary 
by the rapid growth of American cities. The alleged 
eround for the killing is that filtration is not hecessary. 
As we showed last week, it is late in the day to raise 
that point. 

Aside from the need for filtration two serious aspects 
of this filter killing are: (1) The plans and specitica- 
tions on which bids were based have cost the city a round 
$100,000 or so; (2) at the solicitation of the great city 
of New York numerous contractors throughout the coun- 
try spent time and money to prepare and submit bids 
for the proposed filters, which a majority of the Board 
of Estimate finally decided were not needed at all. We 
suggest that hereafter contractors bidding on New York 
City work insist on the city putting up a certified check 
as a guarantee that the responsible authorities will not 
change their minds as to the need of the improvement on 
which bids are asked. 

Finally, there is a human element involved in this un- 
fortunate incident which deserves thought. ‘Twenty to 
thirty engineers and draftsmen, including a number of 
the most experienced filtration engineers of the country, 
have wrought two of the best years of their lives into 
these plans and on their ultimate carrying out have based 
(especially the younger men) high hopes for their pro- 
fessional future. To these men it is a bitter experience 
to have their work stop with the blueprint stage. But 
it is the common lot of the engineer to see his best ef- 
forts sacrificed in the political game. As an engineer 
has just written to us in commenting on this matter: 
“Verily, the ways of politicians are beyond understand- 
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The Philosophy of the Uni Flow 
Steam Engine 


A brief description is given elsewhere in this issue of 
iu new locomotive recently put in service on the North- 
eastern Railway of England, which hes -eylinders arranged 
‘or the Stumpf svstem of steam distribution. As steam 
engines of this type for various purposes ‘are receiving 
much attention just now and their construction has been 
taken up by several American engine builders, an ele- 
mentary explanation of the principles on which this type 
of engine operates, may be of interest te those who do not 
closely follow this branch of engineering work. 
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In the first place, to thresh over old straw, it is well 
to get clearly in mind just what is meant by the statement 
of authorities on steam engineering that one of the 
chief sources of loss in the development of power from 
steam is the heat loss inside the cylinder, due to the vary- 
ing temperatures of the steam at different points of the 
stroke. We recall a statement published some years ago 
which made this heat loss far easier for the average 
engineer to comprehend than any abstract or mathemat- 
ical statement possibly could. The statement was sub- 
stantially as follows: 

In the cylinder of an ordinary locomotive, using steam 
at 200 lb. boiler pressure. the temperature of the steam 
when it enters the evlinder will be about 388° F. Wher 
the steam inlet valve closes and expansion begins, the 
temperature of the steam runs rapidly down, and when 
the exhaust port opens, it instantly falls to 212. deg. 
During the whole of the exhaust stroke, the cylinder, the 
piston surface and the ports through which the steam 
flows, are exposed to this temperature of 212°. The 
difference between the temperature of the live steam as it 
enters the cylinder aid the exhaust steam as it leaves, is 
176°. This difference of temperature is as great as the 
difference between the hottest summer day in the Torrid 
Zone and the lowest temperature recorded in Arctic ex- 
plorations. 

Drop a plece of ice into boiling Water, and note how 
rapidly it is cooled. The difference in temperature be- 
tween the ice and the boiling water is substantialiy the 
same as that between the steam as it enters the locomo- 
tive cylinder and the same steam when it flows out of the 
exhaust. 

The advantage of a compound or triple or quadruple 
expansion engine over the simple engine is that this iem- 
perature range is distributed through several cylinders, 
so that the flow of heat into the evlinder wall from the 
hot steam, and back again into the exhaust steam as it 
passes out, Is very much less. This also explains, to a 
large degree, the superior economy of the four-valve en- 
gine over the plain slide-valve. by merely providing 
that the exhaust steam shall pass out through ports which 
are entirely separate from those through which the live 
steam enters, we make a large gain In economy. 

In the Stumpf “Uni-Flow” engine, the exhaust ports 
are entirely separate from the inlet ports, and further, 
they are placed at the middle of the cylinder, while the 
inlet ports are at the ends. Thus the exhaust steam 
does not have to flow back lo the end of the cvlinder in 
order to escape. 

Ih Kurope, where fuel economy In locomotives receives 
far greater attention than | this country, locomotives 
have been built at various times equipped with separate 
admission and exhaust valves. The complications  re- 
quired in the valve motion, to sccure variable cutoff and 
compression and reversing, have prevented such locomo- 
tives from ever coming into extensive use. By adapting 
the Stumpf svstem to locomotives, however, it would seem 
to be vossible to make a valve motion which would not 
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be much more complicated than the valve motien now in 
The nigh com- 
pression, Which is one feature of the Stumpf system, has 


use for driving Piston and slide valves. 


Its advantages for high-speed locomotive service, and if 
it ix possible to keep the weight of the long piston down 


Within reasonable limits, the new system may open a prac- 


| 


ticable means for effecting a material increase in loco- 


motive Tuer econonyy, 
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Publicity Work by Engineering 
Societies 


An interesting letter appears in’ the correspondence 
columns of this issue regarding the results of the sys- 
tematic efforts of the Cleveland Engineering Society to 
publicity for nature 
through the medium of the daily newspaper. Similar 
work is done by the Brooklyn Engineers’? Club anc prob- 


oan things of an engmeering 


ably by other local engineering societies. There is an 


opportunity for much cood to be done the engineering 


profession by thus gaining a more appreciative consider- 
ation of the problems and achievements of engineers, and 
by giving engineers a larger share in the discussion of 
civic alfairs. 

If well done coéperation between the newspapers and 
the local engineering society will tend to increase the 
usefulness of both; but there is danger in indiscriminate 
enthusiasm for publicity at any cost, which an organi- 
zation that wishes to maintain its standing as a sctentific 
Publicity, 
so called, may imperceptibly degenerate into mere noto- 
riety. A good example of it is the kind of publicity that 
has been gained through magnificent schemes for chang- 
ing the climate of the Northern Hemisphere and prevent- 
Ing floods in the Mississippi Valley. 

Mere popularizing of engineering may not prove an 


and professional society would do well to curb. 


unqualified blessing. 
very decidedly disapprove of popularizing their profes- 
for there are people to whom a little knowledge 
Reading articles in newspapers 
about home-made medicines and cure-alls seldom makes 


Many able physicians and lawyers 
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is a dangerous possession, 


an average man competent as his own family doctor: 
and popular articles on law and legal advice never yet 
Since the theory and 
practice of engineering and the language of engineering 
are not less technical than are those of law and medicine. 
it may seriously be questioned how far the work of popu- 
May not at- 
tempts to state complex engineering facts in terms of 
glittering generalities to attract the public eve ultimately 
react on the dignity of the engineering profession on 
which so much stress has been laid ? 

Particular emphasis should, therefore, be placed on the 
statement in Mr. Drayer’s letter that articles are pre- 
pared by Publicity Committee of the Cleveland Engi 
neering Society for the newspapers and are written In a 
dignified manner—more than that there should be no 
sacrifice of accuracy. The Cleveland society is to be con- 
vratulated that the articles inclosed with Mr. Drayer’s 
letter are so prepared, and yet so written as to interest 
the public. 


fitted a man to be his own lawyer. 


larizing engineering ought to be carried. 


If such articles are not prepared by mem- 
bers of an engineering society they should at least be 
passed upon by a committee before they are published, 
or many chance remarks may be picked up and featured 
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in the headlines of a sensational newspaper, which will 
not reflect any credit on the society from thinking men. 
Moreover, publicity, like spirituous lquors, is intoxi- 
cating. Many a professional man has found out to bis 
chagrin that self-sought publicity may ultimately prove 
anything but desirable. The same may prove equally 
true of an engineering society. The members should not 
lose sight of the fact that they are and wish to be consid: 
ered professional men, and that there is a gap between 
them and the general public which must be maintained 
if they wish to finally achieve the prestige which all this 
publicity work is intended to give. It may be much more 
necessary for the public to have a proper respect for the 
learnedness and the dignity of the engineering profes- 
sion than that engineers should immediately come to 
their own in the share of glory to be distributed. 


- 
we 


A Needed Reform in the Conduct 
of Engineering Competitions 


In ENGINEERING NeEWs of Jan. 30, 1913, and in each 
of the succeeding three issues, as well as in some other 
engineering and daily newspapers, there appeared the 


following advertisement : 


Bridge and Viaduct Approaches 


Richmond, Va., January 27th, 1913. 
Competitive plans, specifications and approximate cost for 
the erection of a reinforced-concrete bridge and 
proaches on the site of the present 


viaduct ap- 
Free Bridge over James 
River, from $th and Byrd Streets to 7th and Semmes Streets 
will be received by the Administrative Board until April 15th, 
1913, at 12:00 o’clock Noon. 

For the first or accepted design a 
offered. 

For the second best design a premium of $500.00 is offered. 

Information of location and profile and present grades ot 
streets will be furnished by the City Engineer. 

The Administrative Board reserves the right to reject any 
and all plans submitted. 


premium of $1,500.00 is 


ROBERT 
Chairman, 


WHITTE |, Jt. 
Administrative Board. 

To such engineers as were sufficiently attracted by this 
notice to ask for further information there was sent a 
blueprint showing the location, plan and profiles of the 
proposed bridge and the following program of the compe- 
tition : 

OFFICE OF CITY ENGINEER. 

Richmond, Va., March 4, 1913. 
REQUIREMENTS OF THE ADMINISTRATIVE BOARD GOV- 

ERNING THOSE FILING DESIGNS AND PLANS FOR THE 

ERECTION OF A REINFORCED-CONCRETE BRIDGE 

OVER JAMES RIVER ON THE PRESENT FREE BRIDGE 

SITE AND ALSO REINFORCED - CONCRETE AP- 

PROACHES. 

1. Plans, designs and specifications: also detail drawings 
sufficient to clearly explain and 
approximate estimate of the cost 
submitted to the Administrative Board not later than April 
15th, 1913. All designs submitted must be in black and white. 

2. The bridge and approaches to be designed for rein- 
forced concrete of such construction as to provide and care 
for safely the heaviest traffic leads for municipal service and 
for street cars at an estimated weight of 60 tons each. The 
bridge and viaduct to be not less than sixty (50) feet wide 
and the roadway to be not less than forty-four (44) feet (ex- 
clusive of sidewalks and including railing.) The bridge 
proper is to extend from shore to shore of James River and 
the viaducts to the termini to be as shown on the blue print 
furnished by the City Engineer. The character of the ma- 
terial to be used for paving roadbed and sidewalks is to he 
shown and also the kind and style of curbing and a detail of 
the railing. Poles for carrying wires for a double track elec- 
tric railway and to be used also for the lighting of the bridge 
must also be shown and described. Space provision in the 
roadway or sidewalk must be shown for the installation of a 


define the designs, and an 
of the structures must be 
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12 in. bell and spigot water main; a 20 In. bell and spigot 
eas main; and for a 4.5 sq.ft. area space for conduit ducts on 
each side of the bridge for high and low power wires. Pro- 
vision must also be made for the lamps for lighting the 
bridge. 

3. The bridge must be of such design as to vent readily 
the river flow of the highest recorded freshets. The plan 
showing the location and the profile showing approximately 
the surface of the rock bottom of James River; the present 
vrades of the old bridge and streets; and a few sections show- 
the existing grades of said streets and the highest freshet 


water will be furnished by the City Engineer. All persons 
Gesiring to submit a design will be furnished with these 
conditions and blue prints, but are requested to return same¢ 
to the City Engineer if they decide not to submit a design. 
The awards to be paid for the accepted designs will be 
1.500 for the first and $500 for the second best design. 
The Administrative Board reserves the right to reject any 
and all designs or plans which may be submitted. 
CHAS. E. BOLLING, 
City Engineer. 


As a result of the advertisement, 27 different designs 
were submitted to the Administrative Board of the City 
of Richmond by as many engineers or firms of engi- 
neers from all parts of the country, their headquarters 
running from Kansas City and Chicago in the West 
to Boston and New York in the East, and Nashville in 
the South, with a fair vumber of local competitors. In 
this list there were names of some of the best known 
concrete bridge designers in the United States, as well 
as many as yet unknown to fame or fortune. The plans 
submitted varied in quantity and nature from a full set 
of working drawings, accompanied by expensive archi- 
tectural renderings of the proposed structure, to simple 
blueprints outlining only the salient features of the de- 
sgn. 

The above notices were the only official ones which 
were publicly given to interested parties. Certain of 
the competitors, however, had learned (by personal in- 
quiry and not from any general announcement) that the 
Board would consent to hear the plea of any competitor 
who might choose to present orally the virtues of his 
design. Such engineers to the number of nearly a dozen 
appeared before the Board and its advisor, a member of a 
local architectural and engineering firm, and for three 
days the Board heard their representations, apparently 
allowing each one as long a time as he considered neces- 
sary. After this rather laborious proceeding, the interest 
of the Board in the bridge matter was temporarily ex- 
hausted and no further consideration was given the mat- 
ter for some time. On May 9 a representative of ENG1- 
NEERING NEWS was shown a great number of the de- 
signs submitted still safely reposing inside of the mail 
coverings in which they were sent. At that time it was 
stated by thos? in authority that the Board would prob- 
ably finish up the inspection in two or three weeks, but 
ho assurance was given of that fact. At any rate, al 
the time of this writing (May 27) the award has not 
been made, 

Such in brief is the outline of one of the most fla- 
grant examples of how not to conduct an engineering 
con etition that has come to our notice. Because the in- 
justice done by the Richmond authorities to the com- 
peting engineers is no less an injustice to the engineer- 
ing profession in general, it seems to us that a full ac- 
count of the case should be brought to the attention of 
the profession with a view to bringing about some re- 
form in this matter of engineering competitions. 

Most engineers believe that no useful purpose is served 
hy holding competitions for engineering design. They 
believe that the multifold details that make up a com- 
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pleted structure cannot be explicitly set forth in any 
preliminary design, nor its suitability or superiority 
predicated from the engineer’s first drawings.  Not- 
withstanding this attitude by the profession at large, 
the fact remains that competitions for designs of engi- 
neering structures are occasionally held by authorities, 
generally by political bodies honestly seeking for the best 
design, to whom the professional objection seems selfish 
in the extreme. 

Quite ignorant as to how to find engineers competent 
to prepare the plans for the structure desired, they as- 
sume that the city or county or state has a perfect right 
to endeavor to enlist the best available talent in a com- 
petition. Since such competitions are, therefore, unavoid- 
able in certain cases, it should be the duty of the rep 
resentative bodies of the profession to formulate a code 
of rules which could govern such competitions and to 
which members of the profession in good standing would 
conform. 

Some time ago this was realized by those working in 
the architectural field and the American Institute of 
Architects formulated its well known code for the con- 
duct of competitions. This code has been generally fol- 
lowed in large architectural competitions and has proved 
satisfactory. Whether its provisions would be suitable 
for engineering competition would require investigation, 
but the code could be profitably read by any committee 
of an engineering society which contemplates the drawing 
up of a similar code for engineers. 

Any competition to select the proper design for an 
engineering structure should have certain striet funda- 
mentals. Most of these fundamentals are absent in the 
Richmond competition. In the first place there should 
be a complete definition of the requirements of both the 
competition and the design, so that the competitors ma\ 
start on a fair and even basis and so, also, that they may 
more readily meet the minds of the body holding the 
competition as to the structure desired. “The program 
in the case of a bridge competition, for instance, should 
give full details as to how the @*mpetition is to be car- 
ried on. It should precisely stipmate the kind and extent 
of the drawings, should prescribe the date of the opening 
of the drawings and the latest date for the decision, 
should state whether the competitors are to be allowed 
to appear before the examining board and preferably 
should state whether or not the designer selected for first 
prize is to be given charge of the construction of the 
bridge either as supervising or as consulting engineer. 
It can readily be seen how few of these requirements are 
satisfied in the Richmond case. 

The requirements of the design itself should be no 


less explicitly stated. First and foremost, the nature 
of the structure and its maximum allowable cost should 
be given. Any engineer knows that a bridge across a 


river at a given site may have a very wide range of cost. 
A competition which does not specify the nature and cost 
of the structure required will bring forth a variety of 
designs, one of which may meet the approval of the ey- 
amining body, but it is not fair to those who do not 
happen to have the same mind in the matter as that 
body to leave those requirements as a matter of personal 
taste. Merely to state, as the Richmond authorities did. 
that a reinforced-conerete structure to carry certain loads 
is required is far from sufficient. 

The definition of the requirements of beth compe- 
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tition and design being satisfied, the next most important 
matter is that a competent examining body be provided. 
That body should preferably be a board of engineers who 
will act as a jury to report to the political body which 
[f this is not feasible at least 
who 


has the matter in charge, 
there 


will sit with that political body and whose advice in mat- 


should be a competent engineering advisor 


ters purely technital will be followed. Just why a body 
of elected officials, none of whoin probably has any engi- 
hneermmg or architectural experrence, should be supposed 
to be able to decide which one of 27 designs is the proper 
one for some river crossing is beyond comprehension. In 
the Richmond case there was an engineer advisor, and 
one member of the Board who happened to be an eng!- 
neer, but the deliberations of the Board bemg not open 
far 
advice ot these eoentlemen eoverned the final selec- 


to public notice we have no knowine how 


the 
tion. At any rate, the engineer who acted as advisor ¢s a 


way of 


young man of somewhat limited experience whose pre 
vious services would hardiy qualify him as the final 
authority in the acceptance of a design of a bridge which 
is estimated to cost between $500,000 and $700,000. On 
account of certain local political conditions the city engi- 
neer had no connection with the competition beyond the 
preparation of the program given above. 

Finally, any open competition for the design of an en- 
gineering structure should be conducted anonymously. As 
long as one competitor or a group of competitors are al- 
lowed to appear before the examining body to argue the 
merit of their own designs, there will always be a possi- 
bility of undue influence being used, to say nothing of 
the unfairness to other competitors who cannot or do 


the Richmond 


not appear before that body. In case 
there is no suspicion whatever thrown upon the integ- 


rity cf the members of the Board or of any of the engi- 
neers who presented themselves to defend their design. 
There are occasions, however, when ignorance can do 
more harm than an evil intent. 

These severe criticisms of the method of conducting 
the Richmond competition are made with full apprecia- 
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LETTERS TO 
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Algae in the Water-Works Reservoir 
at Quincy, Ill., and Elsewhere 


Sir —I much interested in the article with the 


foregoing title published in your issue of Apr. 24, 1913. 


was 
The organisms are described as “a mossy growth’—a 
growth about the size of a pin’s head, “nearly globular 
and Hieht green in color” (this ts probably Volvox )-—"a 
thin laver of green moss from which bubbles were rising 
to the floating 
matter.” 

I wonder how engineers, confronted for years with 
satisfied with sueh 


surface’—"sm I] patches of vegetable 


these troublesome visitors, can be 


scanty knowledge and never feel the curiosity to know 
about these organisms. “As we do not have the neces- 
sary equipment for making the microscopic examination, 
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tichmond Administrative 
It deserves to be said in its behalf that there is 
no particular reason why that Board should not have 
done as it did inasmuch as there is no recognized pro- 


tion of the position of the 
Board. 


fessional method of carrying on such a competition, 

It may be added also that the political conditions in 
Richmond that the Administrative Board is 
somewhat reluctant to proceed with the construction or 
even with the award of the prizes for the design of the 
bridge. In fact, it seems hardly likely, at present, that 
the bridge will be constructed for some time, which, in- 
cidentally, should have been noted in the invitation to 
competitors. 


are sueh 


Notwithstanding the conditions of the competition, 
nearly thirty engineers submitted drawings and about a 
dozen of them spent the time and money to go to Rich- 
mond and explain their designs. The two engineers who 
receive the first and the second prizes will probably just 
about get back what they have spent on the work. All 
other engineers will have spent their time and money 
in vain, and what is even worse, will have labored under 
conditions which made a fair and intelligent award very 
doubtful. It is safe to say that the total amount ex- 
pended by engineers on competition at Richmond will 
amount to $20,000. Of this amount the city of Richmond 
pays $2000 and the remaining $18,000 represents loss 
by engineers, sheer economic waste. Surely such com- 
petitions of engineering designs are a disastrous burden 
upon the profession. 

We sincerely trust that some such organization as the 
American Society of Civil Engineers will look into this 
matter and appoint a competent committee to draw up 
some code to govern engineering competitions that will 
make them less disastrous to the participants. 

In the absence of such a recognized code established 
by the profession itself. and recognized by it as authora- 
tative, there is nothing to hinder any city or any corpor- 
ation following the example of Richmond and = by the 
offer of a few small prizes, putting engineers under a 
heavy burden of expense. 


lie 


THE EDITOR 
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no attempt was made to identify any organisms,” says 
the engineer. A good pocket-lens and Whipple’s book 
the hands of an intelligent—and willing —foreman wou 
do much. 


n 
! 


(1 
These can be had at small cost and even the 
willingness crn be secured. And then, there is undoubt- 
edly in Quincy, Il., or neighborhood, a microscope and 
a man: the engineer himself must not necessarily be a 
trained naturalist, besides his many other qualifications : 
but he could apply to competent quarters for information. 
As to the pra ‘cal side of such knowledge, the quantity 
of copper salt is to be regulated by the nature of the 
organism. 


Ap. KeMNA, 
Antwerp Water-Works Co. 
6 Rue Montebello, Antwerp, Belgium, 
Mav 4, 1913. 
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The Early Agitation for a National 
Department of Public Works 


Sir—In EneiInEERING News of Apr. 24, just at hand, 
is ai account of the proceedings of the Annual Conven- 
tion of the National Drainage Congress at St. Louis. 
You give an extract of an address by Mr. Isham Ran- 
dolph, in which he advocates a Federal Department ot 
Public Works. 

It may interest your readers to know that this same 
proposition was not only made some years ago during 
President Cleveland’s administration, but was personally 
presented to him and to Congress by a group of engineers, 
who then realized fully the importance of what we called 
“A Rational Policy of Public Works.” 

We were unable to carry through what was. then pro- 
posed, but two of our reforms were adopte1—with no 
recognition of our efforts, however. One was the con- 
tinuing contract system which supplied work once begun 
with the necessary funds for their completion. This mat- 
ter | personally helped to get up with Senator Blanchard, 
of Louisiana, and he was in full accord w:th the idea and 
it was largely through his work and that of Mr. Clifton 
R. Breckenridge, Member of the House, that the matter 
vas carried through. The other subject was the divid- 
ing of the whole country into grand divisions, each in 
charge of a Division Engineer. This has been done by 
the existing authorities. 

The pamphlet and the bill presented to Congress at that 
time will show what it was attempted to accomplish 
Mr. Lyman E. Cooley was the movitg spirit in this pro- 
ject and the editor of the literary features and if the 
Department ef Public Works shou. ever be created, he 
should have the credit of having criginated the idea and 
urged it in season and eut of se.son. Like many other 
reforms, we were not only abreast, but ahead of the 
times; but ‘all things come to him who waits” and 
works. 


— 


). L. CorTHELL. 
Berne, Switzerland, May 7%, 1913. 
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Publicity Work of the Cleveland 
Engineering Society 


Sir—FEarly in the fall of 1912 the Cleveland Engineer- 
ing Society created a Publicity Committee to do certain 
things enumerated in a letter by the writer, published 
in ENGINEERING NEWs of Sept: 5, 1912. Since the efforts 
of almost a year can now be summed up, the results of 
the committee’s work may be of interest to a goodly num- 
ber of engineers desiring to improve the standing of the 
profession and to do civie good. 

The first step was to obtain from the leading daily 
hewspapers of the city their viewpoint by submitting 
“stories” of what transpired in the local engineering so- 
clety written in a dignified manner and so as to be un- 
derstood by the general public. At once it was evident 
that we could expect hearty coédperation from the news- 
papers. They soon came to recognize the value and au- 
thority of this service and welcomed contributions. 

To date there have appeared in the local newspapers 
695 in. or about 33 columns of engineering matter. This 
includes advance notices of meetings containing a picture 
of the speaker and descriptive matter telling how the 
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subject would be treated; abstracts, sometimes with 
pictures, of the papers presented berore the SOCIeLy 5 
write-ups of inspection trips by the society to indus- 
tries im and around Cleveland and two articles of an in- 
spirational nature by leading engineers for the guidance 
ot those about to choose a profession. 

To illustrate the nature of the work there was a 5- 
page article in the magazine sections of the Cleveland 
Plain Dealer, Apr. 13 and 20, on “The Work of the En- 
gineer,” by A. J. Himes, President of the Cleveland 
Kngineer’ng Society, and an article in the same news- 
paper on “Mechanical Engineering,” by Worcester R. 
Warner, Vact-President of the society. There was also 
an article which appeared on May 4, reviewing a booklet 
by Chief Smoke Inspector Roberts, Past-President of 
the society. 

It is worth stating that on account of limited time a 
review could be written for the one newspaper only, 
while the booklet itself was handed the other leading 
newspaper. The latter did its own reviewing and gave 
the book some 2 in. of forma! publicity, but the former 
published the review in full as written by this commit- 
tee and followed it with an editorial im the next issue 
on the benefits accruing from a lessening of the smoke 
nuisance. 

The combined cireulation of the two leading news- 
papers, the Plain Dealer and the Leader, is Sunday 
editions, about 240,000, week days about 190,000 copies. 
From these figures some idea may be gained as to the 
number of people reached. 

Besides the publicity in the local field the committee 
has done some work in a wider field. The relation be- 
tween effort and result has been about the same in either 
field. It would seem, from our short experience in 
Cleveland, if other engineering societies over the coun- 
try would endeavor to get in touch with the public 
through the medium of the newspapers, both the engi- 
neering profession and the public would be gainers. 

C. E. Draver. 

Chairman, Publicity Committee, Cleveland Engineer- 

Ing Society. 

1801 EB. 95d St., Cleveland, Ohio, May 7, 1913. 

| Comment on this letter and related topics may he 
found in our editorial columns.—Ep. | 
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The Flood-Prevention Problem 


Sir—Referring to your editorial on page 791, issue of 
Apr. 17, 1913, the officers and members of the National 
Drainage Congress appreciate your commendation to your 
readers of the admirable address delivered by Col. C 
McD. Townsend at the National Drainage Congress in 
St. Louis, Apr. 10 to 12, and venture to express the hope 
that you will continue to aid us in our effort to educate 
the people of the United States to the knowledge that 
river control and flood prevention are not local questions, 
to be solved by local effort, independently and without re- 
gard to the problems of other sections. 

It is a facet, though it seems almost incredible, that 
some prominent me: of intelligence seem to believe that 
by means of reservoirs and reforestation an entire solu- 
tion of this problem is offered, and it is equally as incred- 
ible that others urge that construction of levees and bank 
revetment on the lower reaches of the Mississippi is all 
that is necessary. 
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The National Drainage Coneress insists that there is 
no one cure-all or universal panacea for this trouble. I 
ix a disease which requires national diagnosis and har- 
treatment of all members. The 


Mmonious plans of the 
Pittsburgh Flood Commission must be accepted as the 
best solution for the flood question at Pittsburgh, accerd- 
Ing to our present knowledge, and the plans of the Miss- 
issippl River Commission must be similarly accepted as 
the best solution now known of the flood question from 
but neither of 


these plans help the flooded areas of Ohio and Indiana, 


Cape Girardeau to the mouth of the river: 


the upper reaches of the Mississippi, or the Sacramento 
and San Joaquin Valleys of California. 

The National Drainage Congress, though heartily in 
sympathy with these various independent projects and 
having the utmost admiration and belief in the men who 
have made these plans and are advancing them, does 
hot indorse any project, ho matter how tremendous and 
important. Following the example of the Rivers and 
Harbors Congress, we declare for a plan and not a pro- 
ject, and our plan is that Congress shall create a body 
Which shall put tn effect at the earliest: possible moment 
such plans for cooperation with the several states and 
such other agencies as will meet the needs of the several 
the United States; and we believe that the 
roost effectual and direct means of accomplishing this 


localities of 


cooperation and construction will be the establishment 
cf a Department of Public Works, with a Secretary 11) 
cheree, who shall be a member of the President’s Cabi- 


As Isham Randolph says: 


The public works of the United States suffer because they 
are not concentrated under one responsible head. They are 
like orphans laid upon the doorsteps, to be cared for as best 
they may by sundry benevoient departments of the Govern- 
ment. These public works are national and correlated, and 
to secure the best results they should be grouped in one 
department under one responsible head, who can so organize 
all these activities as to make one coérdinated, codperative 
and efficient machine out of the now scattered parts. 

The day for commissions is gone by. We do not need to 
have a diagnosis of a catastrophe here and another there, 
euch to‘be treated without reference to the other. What we 
need is a plan big enough to compass the land and so well 
considered that the work most needed can be first begun, 
and when it is finished it will be so much accomplished in 
the work of a great comprehensive project: and so will each 
successive component section of the plan be taken up in the 
order of its need, until the last section is reached, and the 
mighty work stands complete: a monument to the’ brains 
that planned and the energy and skill and well applied labor 
that accomplished all. Such a work as this is not for a de- 
cade or for a life-time, but to be carried forward long 
after its designers have been gathered to their fathers. 


It is National 
Congress that the government alone has power to so co- 


also the declaration of the Drainage 
ordinate the interests of the government, the states, the 
corporations and the individuals as to successfully carry 
out such a comprehensive plan and to proportion the ex- 
pense incidental thereto. 

There are many state complications, such as the St. 
Francis Basin between Missourt and Arkansas, the [is- 
mal Swamp between Virginia and North Carolina, and 
other instances beyond number which need government 
and we are thoroughly in accord with Col. 
Pownsend in stating that this expense shall not be borne 


SUPePVISION ¢ 


by the Government, but shall be equably divided among 
those who profit. 
On the grounds of navigation, commerce and public 
health. a certain proportion of these benefits may be prop- 
erly borne by the United States; where railroad right- 
of-ways or corporation properties are protected or bene- 
fited they should pay in proportion to these benefits; and 
where primarily or incidentally swamp or overflowed 
lands are drained and protected, these lands should pay 


him a 
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for such reclamation and protection; and where states, 
counties and other taxing bodies have their revenues in- 
creased, this should also be considered. 

The government itself, with proper appeal, should be 
the one to decide absolutely and impartially, as is done 
by the Reclamation Service, as to when and where these 
improvements should be made, and again the government, 
with proper appeal, should be the one to apportion the 
henefits and damages among those affected. 

The third insistence on our part is that it is not neces- 
sary for the government to hide behind the pretense of 
navigation and commerce in doing this work. Article 
I, Section 8 of the Constitution of the United States 
reads: “The congress shali have pewer to levy and col- 
lect taxes, duties, imports and excises, to pay the debts 
and provide for the common defense and general welfare 
of the United States.” We believe that this term, com- 
mon defense, includes defense from the internal enemies 
of the forces of Nature, which cause death and disease 
and loss of property, as well as defense against foreign 
foes of human kind, which cause no other disaster thai 
these same ones of death and disease and loss of prop- 
erty. 

This defense may be equally as well provided by our 
engineers as defense against human enemies is provided 
by the Army or Navy. Surely “general welfare” means 
the protection of the lives of our citizens, the protection 
of their health and their property, and the adding to our 
national domain of so many million acres, which, now un- 
protected and a menace to the general welfare, could be 
readily and profitably converted into agricultural laids, 
to lower the cost of living, and provide homes for hun- 
dreds of thousands now cooped in the great cities. 

Kpuunpb 'T. PERKINS, 
President, National Drainage Congress. 
Chicago, IlL., May 1, 1913. 
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Suggestions tor Compound Rails 
from Australia 


Sir—I have been for years, though in a desultory man- 
ner, thinking over the question of improved rails. This 
is driven home to us here in Australia in common with 
the rest of the world. 

The best rails we ever had were 30-Ib. rails Jaid’ in 
1880, for about 35 miles on a branch line 200 miles north 
of here. Wherever T required good steel for any purpose 
these rails were used. We also got 4114-lb. rails about 
1880 and for some years these were also good as were the 


Bridge Rail. 


35 1b. per yard (About) 56/b. per yard 


y,.Hard Steel 
Yt 40/b.per yard 
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60-Ib. rails bought about 1890; but since then there has 
been a great falling off in quality though the specification 
is the same, and the worst are 75-lb. rails laid two or three 
years ago. 

Some years ago I made suggestions for compound 
rails, the head to be very hard and in short lengths and 
to be bolted or riveted to two channel irons set on edge. 
However, as ordinary rails were good enough for us with 
our light loads, I never went beyond talking to my as- 
sistants. 

About six months ago, however, inspired by articles 
in your paper, | made several pencil sketches and gave 





AN OversHot WATERWHEEL ORIGINALLY BUILT 
IN 1600 


them to Mr. N. G. Bell, our present Chief Engineer, who 
made drawings for me. These T now forward to vou. 

Both the pencil sketches and blueprints are intended 
more as suggestions than as actual proposals; and [ 
merely send them as showing that people on this side of 
the Globe have similar ideas running through their minds 
to those of American engineers. 

So far as I recall I never saw any drawings of com- 
pound rails till I saw the illustration of the rails for 
Chicago street railways in your issue of Jan. 23, 1913. 

W. PAGAN. 
M. Inst. C. E. 

Brisbane, Queensland, Mar. 26, 1913. 

| We reproduce herewith Mr. Pagan’s sketches of girder 
rails with a separable wearing member of hard steel. As 
our readers who have studied this problem in detail 
are aware, many points must Le kept in mind by the 
designer of a successful compound rail. Width of the 
head, conditions at joints, wear between the upper and 
lower parts, facility of bending for curves, stability 
against lateral stress, are a few that may be mentioned. 
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Perhaps the most interesting point in Mr. Pagan’ 
letter, however, is his testimony that rail steei in Aus- 
tralia, purchased probably from British rail mills, is as 
unsatisfactory as that of which American engineers com- 
plain. With all the progress that has been made in allo 
steels, heat treatment, inspection, chemical control oi 
furnace mixtures and what not during the past 30 years, 
why is it that rail makers cannot produce as good qualits 
steel rails as they did thirty years ago? Or is it a 
matter of will not instead of cannot 7—Eptror. | 
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A Really Old Overshot Waterwheel 


Sir—The description of the old-time overshot water- 
wheel, in your issue of Mar. 20, reealls to my memory a 
much more venerable one. The accompanying photograph 
shows Gov. John Winthrop’s mill, which was built by him 
under charter from King Charles II, in 1650. This grant 
was made by King Charles to endure “as long as tree 
grow and water runs.” 

The present wheel is exactly of the same design as the 
original wheel; but it wears out, of course, about every 
20 years, and has been rebuilt many times, without change 
from the original design. 

All the stonework is granite and the frame of thi 
building is of hewed white oak. The wheel develops 
about 18 hp., is 18 ft. in diameter apd about 6 ft. in 
width of buckets. The mill stands in a park on the out- 
skirts of New London, Conn., and can be seen from the 
trolley cars which run between New London and Nor- 
wich. 

I think this mill, built in 1650, is, without doubt, the 
oldest power station in existence on this continent. There 
are many references to this mill in the early records of 
the Connecticut Colony. 

Gro. A. ORROK. 

55 Duane St., New York., Apr. 17, 1913. 
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The Tests of the Norcross and 
“‘Mushroom’’ Flat Slabs 


Sir—It seems to me that the tests on flat slabs by Dr. 
Henry T. Eddy, described in ENGINEERING News, Mar 
27, 1913, p. 624, merit some comment. 

The natural inference that one will make, on account 
of these tests being placed side by side, is that they ar 
comparable as solutions in two ways of the same prob 
lem. It is pertinent, then, to lay the conditions of the 
tests side by side and compare first the conditions before 
the results are compared, to see if these are fair. 

You mention editorially the absence of tensile rein 
forcement over the columns in the Norcross slab. There 
are other differences between this and the “mushroom” 
slab, and they are all unfavorable to the Norcross slab. 

The Norcross slab was 16 ft. square and the columns 
were in a 12-ft. square. This leaves 2 ft. of an over 


/ 


hang in place of 214 ft. as stated. The “mushroom” 


slab was 18 ft. square and the columns were in a 1?2-ft. 
square. This leaves 3 ft. of an overhang, 50% more than 
the other. This overhang is a very important feature. 
It balances load over the column and relieves bending 
moments between the columns. 

The Norcross slab rested on steel plates ‘aid on top 
of small gas-pipe posts. This is unheard-of construc- 





hide 


po ipo rm ene tay 
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slab was built integral with short 

heavy columns with large 
steel. 


tion. The “mushroom” 


expanding heads, remforced 


with Each of these big columns would require a 


very considerable load Lo Upsel IL, if severed from the slab. 


It would be ditlicult to balance much load on the 


gas- 


pipe arrangement without upsetting It. 
\\ 


| 
small 


iv were columns used to 


Why 


carry the vertical load ? 


man-sized support this 
merely 


The column 


“mushroom” = slab? not columns 


strong enough LO 
does not enter in the supposed analysis of the ‘“mush- 
room” slab: it Is 


and 


carry a large bending moment which has no relation to 


supposed 


fo carry only vertical load 


not bending. These short, heavy columns would 


that which a high and heavily-loaded building column 
could carry. 

Why were the first loads placed on the slab-balancing 
loads, that is, half on the overhang and half in the square 


The 


just as apt to be realized in a structure as any other. 


between columns 7 SOVETE condition of loading Is 


EpWARD GODFREY. 


Monongahela Bank Blade, Pittsburgh, Penn., 
Apr. 3, 1915. 


Sir—As you suggest in your editorial comment upon 
Dr. Kddy’s article in the issue of Mar. 27, there is little 
the test of a Dr. 
the Norcross slab. 


of interest im slab such as Kddy calls 
Why should the article be 


Test,’ ete 


headed “A Comparative 
-, When the two slabs, viz., the Norcross and 
Looking at the 
construction, it will be understood that the Norcross slab 


of nearly 12-ft. span, is not continuous, and is supported 


“mushroom,” are not to be compared. 


on 51%-in. columns around which the shearing stresses 
The “mushroom” slab. on the other 
still and 12x12-in. 
It corresponds to a continuous beam, and the 
span between the points of intlection directly hetween the 


must be very large. 


hand, has large and column-heads, 


columns. 


columns is probably not more than 6 ft. 

The merits of the practical flat-slab system, as used 
In buildings, as for instance, the Akme system, the Corr- 
Bar system and the Cantilever Flat-Slab system are con- 
ceded, and are attained by proper attention to designing 
stiff column-heads, and providing proper reinforcement 
over the column. We know that the Compressive stresses 
must be examined carefully, and that the maximum steel 
The 
merit of the Turner system does not need to be shown 
by knocking down a man of straw like this Norcross slab 
described by Dr. Eddy. 

Fig. 8 in Dr. 
mum stresses to be over the column caps, yet Dr. Eddy’s 


stresses are to be found over their column-heads. 


Kddy’s article seems to show the maxi- 


report of steel stress 1s for points in the center of the 
span where these stresses are not maximum. 
What were the stresses near the column caps, both in 


compression and tension ? 


New York, Apr. oo. Soke. 


|The foregoing letters were submitted to Dr. Eddy, 
who has replied as follows.- Ep. | 


Sir—Referring to the two letters to be published in 
ENGINEERING NeEWs, I have turned the matter over to 
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C. A. P. Turner, and am submitting herewith a letter 
to be published, Commenting upon these letters in prefer- 
ence to making any reply myself, 

Hl. T. Eppy. 


Milwaukee, Wis., Apr. 22, 1913. 


Sir—Referring to 
criticizing the article of Dr. H. T. 
News,” Mar. 27, 1913, in which he “Comparative 
Test Flat Slabs,” the writer wishes to assume 
the entire responsibility for the design of the test slabs... Dr. 
Kddy merely requested to re- 
sults the 
done 
the 
explanation. 
finds himself in 
Godfrey's 


slab as 


the letters of Mr. Godfrey and another, 


Kddy in “Engineering 
discusses a 
of Two present 


was discuss and elucidate the 
test It will have to be 
with a completeness that 


the constructions and 


obtained in course of 
that he 
leaves no doubt 
their theoretical 

The writer 
ment with Mr. 
Norcross test 
“man of straw.” 
would 


aCe 
knowledged 


this 


has 
us to nature of 
complete and hearty 
impatient characterization of 
an “unheard of 
Such it is : 
have 


agree- 
the 
and a 
nd nothing else, and the present 
that everyone of the 
Norcross patent been made 
which the made in 
Norcross construction with 
of the for 


construction” 
writer assumed 
had this 

basis of a suit in equity in 
tended good faith that the 

of hog-wire netting in the bottom 
identical with and has the same merit 
“mushroom” The original specifications 
suggested the reinforcement to made of 
the patent were allowed, as 
the file wrapper, on the ground that hog- 
was an improvement over rolled shapes or bars. 
It is of record that the claim of direct and diagonal strip re- 
inforcement had bhecn rejected in the prior Seeiey 
patent. It was not then so absurd as it might at first appear 
to be to put a final quietus on the that there might 
be some similarity the two. The writer is pleased to 
know that this is self-evident that even Mr. Godfrey 
thinks the effort to the incontestible truth of this 
position is trying to over a man He could 
of his contention. 


was same 
the 


pre- 


opinion also not 


claim is 
strips 
slab reinforce- 
nent is as the Turner 
construction. of the 
patent 


netting 


Norcross be 
hog-wire 
would 


wire 


and claims 


appear from 


netting 
case of 


pretense 
between 
sO 
establish 
knock of straw. 
ask no more emphatic indorsement 

Referring to the other letter, not while it is true 
that the total stress that must be resisted by the reinforce- 
ment is undeniably greater in the “mushroom” system around 
the than it is in any other part of the slab, it is also 
true that the intensity of the stress per unit of steel depends 
upon the cross-section*of steel which resists that total stress. 
But on account of the massing of metal in the vicinity of the 
column the intensity of stress in the reinforcement here does 
not exceed that at The 18-in. column used in 
the test is the smallest size of concrete col- 
umn we ordinary design. 

This “Mushroom” 
that 


edges, 


signed, 


column 


other points. 


“Mushroom” slab 
use in 
test slab is quite similar to many bridge 
constructed with the same 
up to 50 ft. from 


been 
with 


slabs have 


the 
or volumns. 


overhang at 


and spans center to 


center 
Cc. A. P. TURNER. 
Milwaukee, 


. » 
Apr. 22, 


Wis., 
1913. 
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editorial 
of May 8, 
that 
this 


In the 


issue 


Beds,” in 
experiments 
to the possible 
the Cumberland 
R.R., at Nashville, 
solid limestone 
surface at the bridge 
except one which 
this bridge 
commenced, 
merely to take 
of the 
work. 


Gravel in River 
that the 

made with a view 
system the foundations of 

of the Louisville & Nashville 
were misinformed as to this 
20 ft. below the 
site, and all the piers are founded on 
piles. The 
before the 
that 

gravel 
which 


“Grouting 
we intimated 
were 


on 
our de- 
seribed in issue 
use of for 
River 
Tenn. 


rock 


bridge 
We 
is found only 15 to 


as 


rock, 
construction of 
experiments were 
particular place 
and the 
could used 


is on concrete 
well 


they 


was 
and 

ad- 
contrac- 


advanced 
were made at 
of the 
equipment 


existence 
for the 


vantage bar 


tor’s be 


A note concerning the biography of Edwin F. Wendt was 
inadvertently omitted from our article in the May 15 issue on 
“The Railway Valuation Board of the Interstate Commerce 
Commission.” Mr. Wendt, as most of our readers will re- 
member, was recently elected President of the American Rail- 
way Engineering Asociation, and a sketch of his life and 


work was published in our issue of Mar. 20, p. 591. 
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A Hydraulic Speed-Change Gear or 
Variable Speed Power Transmission* 


The theoretical advantage of a hydraulic variable-speed 
power-transmission gear of the pump-and-engine type, a 
positive drive with infinite gradation in speed steps from 
a maximum in one direction to maximum reversed, has 
long been recognized. The number of inventors who have 
worked Gn such schemes testifies to the attractiveness of 
the idea, but the few completely successful devices evolved 
show that heavy mechanical difficulties have been encoun- 

tered in perfecting design and construction.t 

The gear shown in the accompanying figures has been 
in evolution at the hands of the present makers for 
After two vears’ work, the first 


some seven Vears, Wla- 


chine was sold to the government for elevating a 12-in. 





IlypratLic SPEED- 


ASSEMBLED 


Fie. 1. Tite Warersory 


CHANGE GEAR 


naval gun. This service was successful and was followed 
by other service until, it is claimed, somewhat more than 
DOO and 


The gear has been tried out also for motor cars, 


machines have been delivered for gun turret 
control. 
marine propulsion, drawbridges, cranes, hoists, machine 
tools, ete. 

The complete transmission device is made up essen- 
tially of two parts, an oil pump designated by the mak- 
ers as the 
“B-end.” 
power and is supposed to run at a constant speed in one 
By a small control shaft on this end, the 
stroke of the pump pistons is changed to vary the de- 
The B-end 
cylinder displacement per shaft revolution, so that speed 
of the driven shaft is determined by the rate at which 
oil is supplied to the B-end by the pump. No oil is 
bypassed and the leakage is very small between high and 
13/ «9%. There 1s 
practically no leakage from the gear as a whole, since 
the major part of the oil supply (that in the outer casing) 
Is at atmospheric pressure only. 


“A-end” and an oil engine designated as the 
The A-end may be driven by any source of 


direction. 


livery of oil to the engine. has a constant 


low-pressure spaces, averaging about 


Fig. 1 gives an external view of the gear in its most 
In this 
tvpe, the pump and engine mechanisms are combined 


compact form (called “type C” by the makers). 
Into one working unit; the power enters the casing by 
the driving shaft which rotates at a constant speed, and 





*From information furnished by the Waterbury Tool Co., 
New Britain, Conn. 
_ tSee “Engineering News,” Feb. 18, 1909. and Oct. 31, 1912, 
for two hydraulic transmissions which seem to have been 


brought to a 


reasonable degree of practical utility 
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of the driven 
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comes out at the opposite end by the driven shaft, which 
rotates at any required speed and in either direction. 
The small vertical stud shown in the figure at the right 


(A-end) the direction of rotation 
the 


which the control shaft is rotated from its zero )osl- 


is the control shaft: 


shaft is determined by direction im 
tion, while the speed of the driven shaft is determined 
by the angle through which the control shaft has been 
rotated. (When the pump and engine ends are further 
apart and connected only by piping, “type KX” is the mak- 
ers designation. ) 

On top of the engine end is an oil expansion box com- 
municating with the oil in the machine and vented to the 
air. ‘The inclosing shell of the filled with oil, 


although only a small portion of the oil is under pres- 


vear 1s 


sure and active in transmitting power, 

In Fig. 1 the pump and engine are directly united by 
a common valve plate which is located across the middle 
of the machine and through which the oil is circulated 


between the two ends. This valve plate may be made in 


almost any shape, permitting the placing of the 


two 
mechanisms at any angle or in any position with refer- 
ence to each other. Kach end may be provided with a 
separate valve plate and located in any desired position, 
the oil circulation being provided for by connecting pipes ; 
there may be two or more engine ends remotely disposed 
to meet special requirements, as in motor vehicles. 

In Fig. 2, 


ternal parts, the two shaft groups being separated a little 


the outer cases are removed, leaving the in- 


from the valve plate, and the angle and tilting boxes 
being pulled away from the 


] 


socket rings, 








Fig. 2. Vatve Pratre, Piston BARRELS, SocKET 
Rines, Titrust BLocks AND SHAFTS 
Tue Varve PLtare—The valve plate stands in the 


middle of Fig. 2; it is also shown alone in Fig. 3. Pass- 
ing through the plate about: half way between its cen- 
These 


are for the circulation of the oil between the pump and 


ter and periphery are two semi-annular passages. 


engine cylinders. When the gear is transmitting power 


one of these Passages is under positive pressure above 


atmospheric while the other is in suction. These two 
functions are changed according to the direction of 
rotation of the driven shaft. Connected with the pas- 


sages are three pairs of valves: at the top are two small 
sir needle valves used only for the escape of air from 


the passages and cylinders while being filled with oil; af 


the bottom are two bail-check valves used for replenish- 
ing any leakage that may take place from the high-pres- 


sure side to the low-pressure; at the bottom near the re- 
plenishing valves are two safety valves to provide relief 
should the gear be overloaded. There is also connected 
with each passage, near the top, a plugged hole for at- 
taching gages in case it is desired to measure the oil 
pressure, or carried. Near the top of th 


plate, and also in connection with all the valves, there 


load valve 
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are holes passing through the plate giving free cireu- 
lation of the oil between the two ends of the gear withii 
the inclosing cases, or shells. 


There are also bolt holes 


for securing the cases. In the center of the plate are 
roller bearings for the inner ends of the shafts. 
SHAare Groups—The shaft groups of parts in the two 


ends almost identical. A evlinder barrel is keyed 
to Inner end 
it. Kach barrel 
shaft and fitted 


connecting rods, 


are 
the of each shaft, but slides freely along 
has nine evlinders, parallel with the 
with pistons provided with ball-ended 
The faces of the barrels in their revolu- 
tion bear against the faces of the valve plate, and the 
cylinder ports in the barrel faces register with the semi- 


Vatve Piate Face or WATERBURY VAR- 
IABLE-SPEED ‘TRANSMISSION 


Fic. 3. 


annular passages except as they are passing over the sep- 
arating lands at the top and bottom of the plate. The 
barrels are held lightly against the faces of the valve 
plate by spiral springs around the shafts, which are 
compressed between shoulders on the shaft and counter- 
bored recesses in the barrels. These springs are intended 
only to hold the barrels in position under no load; when 
the gear is transmitting power, the barrels adjust them- 
selves. By giving the port width and piston areas definite 
relations and by determining the proper contact surface 


on the valve plate, the oil-film pressure tending to sep- 
arate the cylinder barrel from the valve plate and the 
internal pressure on the inner ends of the cylinders on 
each side of the ports are balanced; the oil film between 
the cylinder barrel and the valve plate is automatically 
regulated in thickness so that leakage is comparatively 
uniform, it being only about enough to provide general 


A fiber disk between the inner ends of the 
two shafts divides the bearing chamber. 

The piston connecting rods are formed with a ball on 
each end of each rod, one ball end being secured in a 
piston and the other in a socket in the socket ring. These 


lubrication. 
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rods have holes from end to end for the passage of oil 
pressure for lubrication. The rings are 
connected by special universal joints with the shafts, so 
that while they revolve with the shafts, their planes of 
revolution may be at any angle to the shafts fixed by 
the setting of the roller-thrust bearings on which the 
It is well known that, 
with the simple universal joint, there is a wide variation 
of angular velocity in the driven shaft with constant ve- 
locity of the driver. 


under socket 


socket rings bear in revolving. 


It is claimed that, by arranging a 
multiplicity of eylinders and manipulation of the spac- 
ing of the pistons, sufficient correction has been intro- 
duced for every commercial use, 

THe Tinting axnp ANGLE Boxes—In the engine end 
of the gear, the socket ring runs in what is called an 
angle box which is secured in the end of the case itsell 
through which the shaft passes. 
2() 


It stands at a fixed angle 
giving a constant reciprocation to the engine 
In the pump end, the box is hung on trunnions 


ot 
pistons. 
and may be adjusted te any desired angle while the geai 
is running by turning the threaded control shaft which 
carries a trunnion nut. 

Brearincs—The socket-ring bearings must carry a very 
heavy thrust load at high speed and a special alloy stee! 
is used here. To prevent the endwise crowding of thu 
rollers and consequent wearing of the outer ends of th: 
rollers and retaining flanges, particularly at the main 
thrust bearings in the angle and tilting boxes, the cont 
cal rollers and corresponding track surfaces come to an 
apex some distance short of the axis of the shaft. 

There is no side pressure transmitted by the connect- 
ing rods, the pistons, or the cylinder barrels, which re- 
main practically parallel. 

Oprration—The pump shaft, which is connected to the 
source of power, is supposed to run at a constant speed 
and in one direction. If the tilting box stands in its 
neutral position, at right angles to the shaft, the pis- 
tons are carried around with the cylinder barrel but do 
not reciprocate. No oil is, therefore, taken from or de- 
livered to the passages in the valve plate. If, however, 
the tilting box is inclined by turning the control shaft 
a little, the pistons reciprocate approximately to the ex- 
tent of the sine of the angle of tilting multiplied by the 
diameter of the circle of centers of the sockets in the 
socket ring. Every cylinder during one-half of the shaft 
rotation is in communication with one of the passages in 
the valve plate and is then receiving oil, which it carries 
across the land and delivers into the other passage dur- 
ing the other half of the shaft rotation. The amount 
of oil transferred from one passage across to the other 
passage depends entirely upon the displacement of the 
pistons. The oil supply comes from half of the evlin- 
ders of the engine end. When oil is being forced into one 
of the passages (already full) the pistons in those engine 
cylinders in communication with this passage slide back 
from the valve plate; forcing back their respective sock- 
ets and turning the socket ring as a whole in its in- 
clined plane in the angle box. The engine socket ring 
is always inclined 20° in its angle box so that the pis- 
tons always reciprocate to their full extent at every revo- 
lution of the driven shaft. While the pistons connected 
to the pressure passage of the valve plate are receding 
to make room before the incoming oil, the pistons facing 
the low-pressure passage are forced toward the valve 
plate delivering oil from their cylinders through the 
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PERFORMANCE DATA, DIMENSIONS, ETC., OF WATER- 
BURY HYDRAULIC VARIABLE-SPEED POWER- 
TRANSMISSION GEARS 


Size a 10 20 35 150 

Continuous Service 
Horsepower 12 20 30 50 150 
R p.m... 675 550 150 100 975 


Intermittent Service 


Horsepower 15 25 45 70 200 
Rp... «3 675 550 450 100 275 
Inches length “Type C” 24 30 37 15 74 
Lb. weight “Type C” ISO 355 700 1230 5240 
Lb. weight “Type K” 225 145 S90 1500 6600 


low-pressure passage into the suction cvlinders of the 

pump barrel. Since the receiving capacity of the engine 
cylinders is constant and the delivery capacity of the 

} pump cylinders is varied at will by turning the control 
shaft, the speed of the driven shaft is correspondingly 
varied. It will be seen that the only oil actively employed 
in transmitting power is that in the oil passages of the 
valve plate and in the cylinders. The inclosing outside 
cases merely serve as a retaining reservoir and are not 
subject to any pressure. 

The oil pressure in the cylinders and valve-plate pas- 
sages Varies directly as the torque resistance which the 
driven shaft must overcome: the power output varies 
directly as the product of the oil pressure and the speed 
of rotation. The normal working oil pressure ranges usu- 
ally between 300 and 500 Ib. per sq.in., but it may rise 
to 1000 or even 2000 Ib. to overcome an unusual resis- 
tance. In tests pressures as high as 4000 ib. per sq.in. 

have been attained. 

KrricteNcy—The great flexibility of such a device 
Under 
the best service conditions efficiencies are claimed rang- 
ing from 85% to 91%; 


necessarily gives wide differences of efficiency. 


under average working condi- 
tions these figures are reported to vary between 80% 
and 85%, while under small loads and low speeds of 
the driven shaft the efficiencies may drop to 50% or less. 
At a zero speed, the power efficiency must be zero, but the 
torque efficiency remains at 95%; torque efficiencies 
throughout the whole range remain between 90% 2ud 
YO%, 

The horsepowers and speeds are as shown in the ae- 
companying table. For regular continuous service the 
figures are all for pressures of 400 |b. per sq.in. and water 
The figures 
for intermittent service are for 500 |b. per sq.in.: to 


cooling should be specified for this service. 


meet excessive temporary loads the oil pressures may go 


to as high as 2000 Ib. with proportional torques. Thus, 
a a size-35 unit transmitting 70 hp. at full speed exerts a 
! torque of 918 ft.-lb. with an oil pressure of 560 Ib.: but 


even with the ordinary setting of the relief valves, a 
load can be started and accelerated with a torque of 1858 
ft-lb. and an oil pressure of 1000 Ib. per sq.in. By set- 
ting the relief valve tight and running the oi! pressure 
to 2000 Ib. a torque of 3675 ft.-lb. can be exerted. For 
water cooling coils of small copper pipe are led through 
the outer casing and around the evlinder barrels as close 
as convenient. 

The size numbers given are torque ratings at 100 Ib. 
oil pressure and 63 in. radius, so that the torque exerted 
hy any machine under assumed oil pressure is easily fig- 
ured. 

The design in the present form is the work of TI. D. 
Williams and Reynold Janney, of New York City. Man- 
ufacture is in the hands of the Waterbury Tool Co., of 
Waterbury and New Britain, Conn. 
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A Chain-Grate Stoker Which Returns 


Its Ashes 


At the new power station of the combined municipal 
system of Burslem, Fenton, Hanley, Longton, Stoke and 
Tunstall, in the Staffordshire pottery area of England, 
water-tube boilers have been equipped with a chain grate 
of new type, recently developed. This is shown in see- 
tional elevation in the accompanying figure from = Lon- 
don Electrician, Apr. 11, 1913. 
sentially of an endless chain of 


The device consists es- 
Li-shape grate bars 
mounted (inverted) on chains, the links of which run 
over sprocket wheels driven from a countershaft. The 
tops of the grate bars, of course, are perforated and 
slotted for the passage of air through the fuel. This 
air supply enters from two rectangular conduits, one at 
each side of the stoker near the front end, opening into 
side-wall recesses of graduated height. This allows auto- 
matic variation of the quantity of air to the different 
parts of the fire: the back receivine the smallest qian 


tity where the fire is thinnest. Conduits also supply air 








A CHAIN-GRATE Stroker AND AsH CoNVEYor 


to the front and back of the furnace through suitable con- 
trol dampers. For the three boilers in this plant (each 
with a steaming capacity of 18,900 Ib. per hr.) two fans 
are employed, each delivering 118 cu.ft. of air per min- 
ute. 

As shown in the accompanying figure, the shape of the 
bars is such that when the chain passes over the rear 
sprocket the ashes left on top of one bar drop to the inside 
angle of the next forward bar, to be carried along and 
dumped out of that place when the bars are again sepa- 
rated at the front sprocket. In this way continuous re- 
moval of ashes is secured. These grates were made by the 
Underfeed Stoker Co., Coventry House, South Place, 
London, KE. C., England. 


2 
we 


Legislation on Automobiles and other Motor Vehicles in 
New Jersey, passed by the legislature of 1913, included a 
joint resolution for the appointment of commissioners to 
confer with other states on uniform automobile regulation 
an increase in the number of automobile inspectors from 10 
to 16 ‘vith a salary of $1350 each: permitting the state motor 
commissioner to issue a formula on Dec. 1 of each year for 
the computation of horsepower of automobiles: and giving 


to the state road commissioner and to county and municipal 


officials the power to control the moving of heavy road en- 


gines and other vehicles over thoroughfares and bridges 
with authority to give permits for such movement specifying 


conditions under which the movement may be made. 


tif 





















































ane 


ENGINEERING 


A Hollow Steel Slab Floor 


In deciding on the 


hight weight and speed of erection are 


floor construction. to he used in a 
fireproof building, 
often Vital factors. Both advantages are possessed In a 
marked degree by a material which has been on the 
well known and 


market for five or SIX Vears, but as hot 


correspondingly has had rather limited use. It is a 
closel) folded steel sheet, and may he regarded as oa 
specialized form of trough flooring. It constitutes a hol- 
low steel slab 2 in. thick weighing only t1,, to 5 |b. per 
sq.ft., vet capable of carrying 

ordinary and even heavy ware 

house floor 
of 4 to 6 ft. The flooring 1s 
called “Cellular Metal” and is 
the 


Manufact uring cp). 


loadings Ol) spans 


how made Hy Mdwards 
('ineim- 

nati, Olio. 

1, illustrates 
which this 

is applied. 
the 


was done two vears ago and 1s 


The view, Fig. 
the method in 
“Cellular Metal” 


The job shown by view 


chosen for 


illustration im 


preference to a more recent 
job because it illustrates work 
difficult than a 
floor in an ordinary building. 
The 


is. both 


rather more 


auditorium floor shown 
dished. 
In this theater building both 
the 
the 
“Cellular 
The particular 


sloping and 


the auditorium and mez- 


zanine floors and root 


were made of 


Metal.” 


struction used for the floors is 


VCOn- 
viven by oa showing 
114 in. of 


right-hand sketch in Fig. 2, 
laid the and 
flooring laid on the concrete by means of nailing strips 
and cinder filling: and plaster applied on the bottom of 
the “Cellular Metal” as ceiling finish. In the case of 
the auditorium floor the “Cellular Metal? was laid on 
the was laid on shelf 
the floor 
joists, in order to keep the depth of thoor down to a min- 
imum. 


concrete over steel, wood 


the beams, but for mezzanine it 


angles riveted to backs of channels used as 


The roof construction used in this same building 
emploved the plain “Cellular Metal” (.e., without dove- 
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Fra. 2. 


(Section at right 
left. was 


SECTIONS OF 


represents floor as laid in 


dovetaiis, at used in the roof of the building, 


tail grooves in either face) as shown on the left in Fig. 


2. and composition roofing was laid directly on the top 


surface of the steel, without any concrete. 

The auditorium has its steel floorbeams spaced five to 
six feet apart, supported by brick piers, and the “Cel- 
lular Metal” flooring thus has spans of 5 to 6 ft. Its 


auditorium 
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capacity is given as 150 |b. live-load. The weight of the 
floor, with the 14-1. thickness of concrete on top, 1s 
given us by the manufacturers as about 25 Ib. per sq. 
ft. of floor. For the total weight of floor there must 
be added to this the weight of plaster on the under side 
and the weight of sleepers, fill and wood flooring on top. 
The total weight, however, remains far enough below that 
of other forms of floor to make a material saving in 


strength of frame possible. 


| 
As this steel flooring is likely to prove convenient and 


desirable for various cases of temporary or permanent 


LAYING HoLttow Street FLroorinG im AvuprroriuM or Harris THEATER, 


PITTSBURGH, PENN. 

construction, we show in the sketch (Fig. 2), herewith, 
the three forms in which it is made. 
They are alike except for the dovetail] grooving of top 
and bottom faces, 


cross-sections of 


which is provided for giving a key for 


Plaster 
é i 


CELLULAR METAL WITH AND WitHouT DoveTAIL Grooves 


of Harris 
compasition 


The section without 
steel.) 


Theater, on 
roofing being 


spans 5 to 6 ft. 
laid directly on the 


The “Cellular Metal” 
is made in widths of about 6 in. and in lengths up to 
1114 ft. Sections side by side are joined by sliding to- 
gether, as illustrated in the right-hand sketch in Fig. 
2. How much fastening should be provided between the 
metal slab and the floor beams will depend on the de- 


plaster below or conerete on top. 
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signer’s Judgment; the manufacturers recommend fasten- 
ing every third width by clips. 

The material has been tested fer load capacity, ete., 
As long ago as 1906 a floor constructed of “Cellular 
Metal” with 3 in. of concrete on top, the floor spanning 
6 ft., was put through the regulation load-fire-and-water 
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Fie. 3. “KeyripGe” Metra, Usep 1n Partt- 
TIONS AND SUSPENDED CEILING OF HArk- 
ris THEATER 


test of the Bureau of Buildings, New York City, and 
passed the test, receiving approval for loadings of 150 
Ib. per sq.ft. on spans up to 6 ft. Tests were made two 
years ago by John W. Hill & Sons, consulting engineers 
of Cincinnati, Ohio, and as a result they recommended 
the table of safe loads given below. 

SAFE LOADS FOR CELLULAR METAL FLOORS 


Live-Load in Pounds per Square Foot, from tests by John W. Hill & Sons, 
Cincinnati, O 

Slab 4 in. thick inel. Cellular. 

Weight 32.42 lb. per sq.ft. 

Age 18 months 


Slab 3.06 in. thick, inel. Cellular 
Weight 20.63 lb. per sq.ft. 
Age 18 months 


Mix 1:4 Mix 1: 4 
Clear Deflection, Clear Deflection, 
span, ft. Safe load inch span, ft. Safe .oad inch 
3 1298 0.049 3 2333 0.039 
4 728 0. O87 4 1310 0.070 
5 164 0.135 5 $35 0.109 
6 321 0.194 6 577 0.156 
7 234 0. 263 7 422 0.212 
Ss 178 0.341 2 321 0.275 
9 140 0.429 9 252 0.345 
10 112 0.523 10 203 0.422 
ll 92 0.629 11 166 0.508 


Note: The tests were on No. 24 gage Cellular Metal. The safe loads are 
one-quarter of the net breaking loads. 


A companion material also used in the building shown 
by Fig. 1 is a special form of self-furring metal lath, 
or partition-framing material, made by the same manu- 
facturers. This is sketched in Fig. 3. It is called “Key- 
ridge.” In the Harris Theater it was used for the ceil- 
ing under the roof trusses, in the reinforced-concrete 
balcony, and in various partitions in the building. <A 
solid 2-in. partition of ‘“Neyridge” plastered on both 
sides is said to require no studs. The ceiling metal was 
supported by hangers at 5-ft. spacing, without studs or 
furring channels. 

This “Keyridge” is made in sheets 24 in. wide and in 
lengths up to 12 ft., of gages from 24 to 28. Used as 
reinforcement for concrete slabs it was tested by John 
W. Hill & Sons in slab thicknesses from 17% to 414 in. 
The 1%-in. slab gave a safe load (equal to one-quarter 
the net breaking load) of 98 Ib. per sq.ft. on a 5-ft. 
span, and 21 |b. per sq.ft. on a 10-ft. span; the 414-in. 
slab gave a safe load of 231 |b. per sq.ft. on a 5-ft. span 
and 49 Ib. per sq.ft. on a 10-ft. span. 


- 
ve 


The Grounding of Transformer Secondary Circuits has been 
ordered by the Public Utility Commission of tht Province of 
Quebec in the cascs of the Quebec Railway, Light & Power 
Co. and the Dorchester Electric Co. The Canadian Fire Un- 
derwriter’s Association asked for this ruling, and recom- 
mended that the grounding be through the water mains of 
the city. The Commission, therefore, instructed the com- 
panies to approach the Quebec City Council to secure per- 
mission to comply with that recommendation. 
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Fatal Failure of Overloaded Wooden 
Floor at Long Beach, Cal. 


Thirty-five persons were killed at Long Beach, near 
Los Angeles, Calif., by the failure of a wooden floor at 
noon, May 24, 1913. The floor was an approach from 
the upper deck of the city pier* to the second floor of the 
city auditorium, built some years ago. It led to the 
west entrance of the auditorium. A celebration was in 
progress, and a great crowd was about to enter the audi- 
torium. Closed doors or some stoppage of the move- 
ment of people brought a dense crowd of people upon 
the approach, and the floor broke down. The crowd was 
dropped 13 ft. to the lower floor, and this in turn broke 
and dropped them five or six feet more to the sand 
beach (the tide was out). Injuries from the struggling 
people, and suffocation of those underneath, were the 
causes of death. Many were injured. 

The following is an approximate (but not exact) 
statement of the structural facts. The approach was 
wholly of wooden construction. It had a 1-in. board floor 
on 2x12-in. wooden joists spaced 2 ft. apart. Two bays 
of these joists were carried on a transverse girder 18 ft. 
in span, whese section was 4x14 (two 2x14-in. sticks). 
The east bay of joists had a span of about 11 ft., and 
the west bay a span of about 14 ft., so that the girder 
carried a floor area of 185x124 ft., or 225 sq.ft. The 
girder broke. 

It is said that the ends of the girder had developed 
decay in the interior. The bearing of this question on 
the collapse will have to be determined by the official 
investigation. The manner in which the ends of the 
girder were supported is to be considered in connection 
therewith. 

The ends of the girder were carried by 12x12-in. posts ; 
the girder was mortised into the post 4 in. deep, so that 
it probably had a bearing of less than 4x4 in. at each end. 
There was also a kneebrace from post to girder: a stick 
about 3x6 in. or less, nailed to the face of the post and 
to the bottom face of the girder, vith a reach of about 
3 ft. The effect of the kneebraces m reducing the effec- 
tive span of the girder is problema ical, but this subject 
will doubtless be weighed’ by the investigating board. 

On the face of the figures the girder was much the 
weakest part of the floor and was incapable of carrying 
a dense crowd. The full investigation of the design 1s 
likely to be important. An approximate estimate on the 
basis of the data noted indicates that a mocerate crowd 
of 60 lb. per sq.ft. of floor would stress the girder to 
2500-3000 Ib. per sq.in., whereas working stresses range 
from 1000 to 1500 Ib. per sq.in. This estimate is sub- 
ject to correction of data from the official investigation. 

The city promptly took charge of the care of the vie- 
tims of the accident, and subsequently appointed an in- 
vestigating board of architects and engineers. Pending 
full examination and report by this board accurate or 
complete data cannot be given. 

The approach that failed was not part of the pier con- 
tract, but part of the building contract. Like the pier 
and the auditorium it was municipal property 

The accident is specially deplorable because most of the 
victims were women. 





185. 


*For part of the pier history’ see Eng. News, 1910, II, 67, 
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Rebuilaing the Zanesville Bridge, 
Baltimore & Ohio R.R.* 


Three railroad bridges went down in the flood at Zanes- 
Ville. Some trains of all three roads have been running ove: 
the wooden structure which the Baltimore & Ohio built in less 
than eight days. The task looked impossible. The structure 
had to be placed in a swirling current, under the very edge 
fa fall, where soundings could not be made, where piles 
could not be driven. The river bottom was an unknown 
quantity. y 

On Sunday, Mar. 30, a little company, including Paul Didier 
(Prin. Asst. Engr.), G. A. Schmoll (Supt. M. P.) and G. F. 
Cunningham (Res. Engr.), arrived at CD tower, over two 
miles out of Zanesville. The tracks were impassable and they 
tramped into town by a five-mile route over the hills. The 
town was patrolled by soldiers, which made it hard at times 
for the railroad men to get around. They could searcely get 
their reports to the telegraph office. 

The water at the fall had risen during the flood to a heigh! 
of 28 ft., or 16 ft. above the record of 1898. [See view Fig. 1 
taken when the water had fallen somewhat below maximum 
stage. The surviving span of the B. & O. bridge shows at 
the extreme left, 8067 submerged. In front of it is a ripple 
where water flows over the Y-bridge. The old bridge had 
withstood the pressure surprisingly well. In the drift that 
bore against the sides were three or four cars, parts of many 
houses and a great mass of undistinguishable wreckage 
When the first span went down it was jammed through the 
low arch of the Y-bridge below. [See Fig. 2.] Two more 
spans followed.+ 

By the time Mr. Didier arrived, the water had gone down 
from 38 to 18.8 ft., with 12.5 ft. going over the dam at twelve 
to fourteen miles an hour. 

“The bridge was gone when I got there,” said Mr. Didier 
“Tt looked like a funeral, and they expected me to act as 
undertaker.” 

Meanwhile D. <A. Williams, the storekeeper, and W. H 
Clifton, the lumber agent from Baltimore, were out on a 
great hunting trip for materials, and when it was time t 
begin the bridge the stulf was there. 

Two cranes came, and W. M. Clark, Master Carpenter, or 
ganized a force of carpenters from Philadelphia, Baltimore 
and Pittsburgh, his own headquarters. On Friday, Apr. 4, a 
monkey-bent—two short beams with a piece over the top— 
Was set upon a ledge of rock halfway down the bank, to 
prepare for beginning the work. By Saturday the water had 
fallen to 12 ft. on the gage and 6 ft. over the dam. It was 
decided to risk a bent in th» river. On Sunday the first wa- 
ter-bent was placed. It dangled from the crane, dropped into 
the water and got its footing like a man on a pair of stilts. 
One end might strike a rock and the other a hole, in which 
case it was hauled up and sawed off till the top stood level. 
A rough john-boat or scow, of the width to be maintained be- 
tween bents, was launched and held tn place by ropes from 
shore. In each case the foot of the new bent was drawn 
against the outside of the boat and held there by ropes till 
it could be made fast to the structure. Stringers and brac- 
ing were fitted rapidly in place. The crew of carpenters al- 
ways had timbers cut and ready before the bridgemen needed 
them. 

As Mr. Didier said, “the water was both fierce and treach- 
erous.” Not a bent nor a tool was lost. 

At the beginning the question of night work arose, but the 
risk was too great. The men appreciated the decision to do 
without it. Fourteen boxes of carbide had been furnished for 
light, but no torch was burned. 

After the work was fairly under way a new bent was 
placed every two or three hours. The last of the 25 bents 
was set Apr. 11, five days from the beginning. Two plumb- 
posts were fitted into the middle of each bent. These also 
had to be dropped as far as they would go, marked, raised 
and cut the right length; then the top structure was quickly) 
laid on. A temporary track had been used for the cranes. 
This was taken up and bridge ties and new rails were laid 

On Sunday, the thirteenth, Mr. Didier wired to General Su- 
perintendent U. B. Williams, 

“After twelve o'clock noon, Monday, the fourteenth, you 
may resume tratlc over bridge eleven. Maximum speed not 
to exceed four miles per hour until further advice.” 


*\bstracted from an article by Robert J. Cole in the “Bal- 


timore & Ohio Employees Magazine.” Mr. Cole is editor of 


the magazine. 

+Other information is to the effect that the two middle 
spans went out first, and the east span later. The east span 
is the one in Fig. 2, while Fig. 3 shows one of the middle 
spans lying in the river; the other lay in symmetrical posi- 
tion.—Ed. Engineering News. 
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As usual he was ahead of the schedule. Here is his own 
story of the last day: 


“Monday morning I got out at daylight and examined every 
joint myself. At nine o'clock the little yard engine, 1171, ran 
across, making no impression... The big 2521 followed that; a 
slight sway could be observed on the bridge, but no varia- 
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tending across the bottom of the canon. The tunnel was 
lined with 12 in. of 1: 2:4 concrete, poured from the 
top and was completed in November, 1912. It was un.ler 
a maximum head of 455 ft. 

The failure was due to the giving way of the pressure 


Fic. 1. THe Musxkincum at ZANESVILLE IN THE Marcu FLoop 


(Water had fallen a little below maximum. The ripple marks 


the Y-bridge. The west span of the B. & O. Ry. bridge is 


just beyond, nearly submerged, the east three spans already out.) 
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Fia. 4. Tue B. & O. Crossina RestoreD BY TRESTLE 


(One of the carried-out spans at 


tion of track, After we had run fifty-five empties and a coal 
train over, and I had done everything in my power to avoid 
accident—safety first you know—No. 14, a passenger train, 
went over at ten o’ciock. This was two hours ahead of the 
time set.” 

Forty-four hours were consumed in doing the bent-work 
proper, all daylight work with only an hour anda half over- 
time. 
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The Failure of the Sand Canon In- 
clined Pressure Tunnel, Los 
Angeles, Calif. 


By Berr A. Hreiniy* 


The dedication of the Los Angeles Aqueduct, which 
Was to have been held on June 18 and 19, has been post- 
poned to sometime early in October as a result of the 
failure of the Sand Canon siphon, 150 miles north of 
Los Angeles. This siphon consists of 1900 ft. of pressure 
tunnel [in two parts] 9 ft. 2 in. in diameter, driven in 
hard granite on a 45° incline, connected by 890 ft. of 
k14-ft. diameter 4}-in. shell steel pipe, the latter ex- 


*636 South Hill St., Los Angeles, Calif. 


right, nearly as good as new.) 


tunnel on the south side, 100 ft. from the top, with <at- 
uration and slippage of the whole side of the ca*ion 
wall. 

The test of the inclined tunnel began on Saturcay, 
May 24, with a flow of 17 cu-ft. per sec. This was in- 
creased to 42 sec.-ft. on Sunday, with the final breakage 
and the slide taking place twenty hours thereafter. 

Some six weeks ago [early in April] the tunnel on the 
north side of the canon was tested and showed a leak- 
age 50 ft. beyond the end of the steel at the bottom. 
This was repaired by putting in 345 ft. of 66-im. diam- 
eter %¢-in. shell steel pipe and at this last test the north 
side incline showed tight. | We understand that this leak 
was in a stretch of level tunnel between the inclined tun- 
nel and the original steel pipe.—Ep. | 

The entire siphon will be rebuilt with steel pipe, for 
which the order is placed, and should be ready for use 
in 90 days. The reconstruction is estimated to cost about 
$40,000. 

Sand Cafion is the only pressure tunnel siphon on the 
aqueduct and was tried as an experiment in rock which 
was apparently admirable for the purpose. All other 
siphons have tested satisfactorily. 
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Annual Meeting of the International 
Railway Fuel Association 


The fifth annual convention was held at the Sherman 
Hotel, Chicago, on May 21 to 24, 


The meeting extended over four days, as sessions 


with a large attend- 
ance, 
were held only in the morning. 
the president, Il. T. Bentley, Assistant Superintendent 


of Motive Power, Chicago & Northwestern Ry. 


The chair was taken by 


At the opening meeting two addresses were made by 
representatives of the railways and the coal operators 
respectively. = Mr. Superintendent of Motive 
Power of the Chicago & Northwestern Ry., spoke of the 


Quayle, 


necessity of economic use of fuel m order to save expense 
and insure eflicient operation. Among other matters he 
instanced the advantages of superheaters on switch en- 
gines, not so much to save fuel as to save water, as the 
engines thus equipped can work for a greater length of 
dime without having to interrupt their work by running 
to the water tank. Mr. Peabody, President of the Pea- 
body Coal Co., discussed fuel contracts from the coa! 
thought that in case of 
strikes of the miners the railway companies are influen- 


operator's point of View, Ile 


tial In assisting the miners, as in order to avoid a short- 
age of fuel they at once demand that the operators shal! 
furnish the maximum their 
This results in the railway market absorbing coal which 


amount under contracts. 


should go to outer markets at such times. 


lon, the 


In his opin- 
railways should maintain a stock supply. sutfic- 
lent for three or four months, thus avoiding difficulties 
in time of labor trouble and also using their cars for 
hauling coal at times when freight traffic is light. The 
saving In excess cost of coal purchased’ when high prices 
rule would more than compensate for the cost of plant 
and work for storing coal. 

Mr. Peabody remarked also that at present only 60% 
of the coal is removed from a mine, 40% 
the pillars left to support the roof, 
it would be cheaper tO 


remaining im 
He suggested that 
drive an entry to the extreme 
limit of the property and then work back, taking out the 
entire body of coal. In referring to this later, TH. If. 
Stoek (Univ. of Ill.) remarked that this might be an 
extremely expensive method if it resulted in the surface 
settlement of valuable Jand, for which damage the coat 
operator would have to pay. 

A paper on “Sub-Bituminous 
Locomotive Fuel,” read by 8S. 


and Lignitic Coal as 
B. Flage (U. S. Bureau 
of Mines), discussed. the properties of these coals and 
the front-end arrangements 
prevent the discharge of sparks from locomotives using 
fuels. He stated that the sub- 
bituminous coals will be used in increasing quantity, but 
that there is little probability of marked increase in the 
use of true lignites. 2. G. Crawford (C., B & Q. RR.) 
referred to the necessity of special grates and tight ash- 


described some. of used to 


such there is no doubt 


pans when burning lignite. The ash-pans must have 
plenty of air holes, but must be so made that sparks 
His road uses brick 
arches in connection with this fuel, although andther 
Mr. Crawford also 
presented a committee report on a form of contract for 
the purchase of fuel. Several eriticisms of this 
made in the discussion. 


cannot be blown out by the wind. 
speaker considered them inadvisable. 
were 


A paper on “The Construction, Development and Op- 
eration of a Bituminous Coal Mine,” by J. A. Garcia 
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(Chicago), reviewed the methods of mining, the con- 
rtruction of shafts and tipples, and the screening and 
handling of coal for shipment. Steel tipples and severa! 
forms of wood and concrete lining for shafts were illus- 
trated by drawings. <A report on “Firing Practice” led 
lo a protracted discusssion, the members realizing that 
the firemen (even when mechanical stokers are used) is 
a most important factor in the efficient and economical 
use of the fuel supplied. A report on “Scaling of Loco- 
motive Resuitant Fuel consisted 
mainly of extracts from a government publication. 

A committee report was presented on “The Modern 
Locomotive Coaling Station: Its Design, Construction, 
Operation and Maintenance.” 


Boilers and Loss” 


It pointed out the neces- 
sity of considering local conditions, and also such condi- 
tions as the use of mechanical stokers and large tenders. 
Further, it was recommended that coaling stations should 
be located at such from the terminal 
engines Can traverse tender-load of coal. 
The bulk of the consisted of a summary of a 
limited number of replies to a series of questions sent 
out in a circular letter. A subject of a rather different 
character from most of the papers and reports was “Self- 
Propelled Railway Passenger Cars.” This was presented 
in a paper by S. F. Dodd and B. IL. Arnold (Genera! 
Electric Co.), which dealt mainly with cars of the gas- 
electric type. 


distance 
with 
report 


as the 
one 


The cost of operation of several of these 
cars ou the Frisco Lines was given as 16.61 to 17.36¢e. 
per motor train-mile. It appears, however, that gasoline 
cars with mechanical drive are much more numerous, but 
no figures of their operating cost were given. 


o* 
“o 


The Spring Meeting of the American 
Society of Mechanical Engineers 


The American Society of Mechanical Engineers held 
its spring convention last week at Baltimore, Md., the 
first time that this Society has ever met in that city. The 
attendance at the meeting suffered somewhat on account 
of the near approach of the international meeting of 
the Society to be held in Leipzig,,Germany, on June 21. 
Many of the Society members who are planning to go on 
the foreign tour, sailing from New York on June 10, 
were unable on that account to attend the Baltimore 
There were, however, about 300 members an: 
guests registered at the Baltimore meeting. The chief 
responsibility for the entertainment of the visitors 
was undertaken by the Engineers’ Club of Baltimore, 


meeting. 


and great pains were taken to provide the visitors with 
an attractive program of excursion to 
plants and other objects of interest. 


manufacturing 
At ‘an informa! 
reception in the Hotel Belvidere, on Tuesday evening. 
the visitors to the city were welcomed in an address by 
Mavor Preston, of Baltimore. to which response was 
Past-President Oberlin Smith. An inter- 
esting address was also made by Mendes Cohen, of Ba! 
timore, who is, with the oldest living 
Past-President of the American Society of Civil Engi- 
Mr. gave an interesting account of the 
prominence Baltimore took in the early days of the rail- 
way era in the development of transportation routes to 
the West. Tle referred also to the great work which the 
city has undertaken in the construction of a modern 
sewerage and sewage disposal system and the reconstruc- 
tion of its pavements. 


nade by 
two cxeeptions. 


neers, Cohen 
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10 miles away. Chances for breakdown on this service or 
auxiliary the stations of the 
hivhting and railway companies was felt to be such as to 
inake the installation of advisable. From the 
pumping station the visitors were taken to a steamer 


on the service of power 


steam 


and the remainder of the afternoon was spent In a tour 
of the harbor, inspecting the principal railway and ship- 
ping terminals along the water front. On Wednesda) 
evening, Hon. O. P. Austin, Secretary of the Nationa! 
Geographic Society, entertained the members with an 
interesting lecture entitled “Around the World in Eighty 
Minutes,” 
been made since Jules Verne’s story. 


an apt illustration of the progress which has 


Fire ProrecrioN—The second and concluding profes- 
sional session of the Society was held on Thursday morn- 
ing and was devoted to the subject of fire protection, 
Which was felt to be particularly appropriate in view of 
Baltimore’s unfortunate experience of nine years ago. A 
paper by James D. Scott, of Baltimore, gave a general 
description of the high-pressure system, which has many 
points of novelty and interest. F. M. Griswold, of New 
York City, reviewed the history of the long endeavor to 
secure a standard hose coupling and hydrant fitting so 
that the fire department of one city may aid another in 
For thirty vears agitation for the 
adoption of a standard was practically fruitless. Re- 
cently, however, the efforts of the National Fire Protec- 
tion be 
that there are now 73 cities or towns in which the new 
There is 


case of necessity. 


Association have caused progress to male so 
national standard has been put into service. 
hope, therefore, that the progress of change to the stand- 
ard from this time on may be rapid. 

Albert Biauvelt, of Chicago, discussed the problem of 
how conflagrations could be prevented from spreading. 
Mr. Blauvelt pointed out that the hot blast in front of 
a conflagration when once started prevents any fireman 
working in front of it. He discussed two plans for the 
stoppage of conflagrations; (1) their deflection by walls 
of buildings constructed of fireproof materials with wire 
glass windows, and (2) the absorption of the comflagra- 
tion heat by buildings fully sprinkled. The paper gave 
some interesting data as to the values in congested dis- 
tricts of the principal cities, the cost of complete fire 
protection against conflagration and the gain .which 
would be made by it. 

Prof. Ira H. Woolson, of New York, under the title 
“Allowable Heights and Areas for Factory Buildings” 
reported the results of a circular letter of inquiry sent 
out to all the fire marshals and fire chiefs in the United 
Siates in cities of over 20,000 population. A digested 
summary of all the replies received indicated that for 
a brick and timber a building should 
not exceed three stories in height with an area of 6000 
sq.ft. between firewalls in order that a fire department 
with it. For such a building if sprinklered 
or if a fireproof construction and not sprinklered, the 
height may be increased to five stories and the area be- 
tween firewalls to from 10,000 to 13,000 sq.ft. A build- 
ing of fireproof construction fully sprinklered may be 
seven stories in height as a maximum, with 20,000 sq. 
ft. of area between firewalls. The chier lesson from Mr. 
Woolsom’s paper is that matter what standards of 
construction or of fire protection are adopted there is a 
limit to the height and to the unbroken area to which 
buildings in cities should be allowed to be erected. 
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A brief paper by C. H. Smith described how main- 


belt drives in factories may be prevented from spreading 
fire from one floor to another by surrounding them with 
fire retarding partitions made of expanded metal plas- 
tered with cement mortar. Under the Associated Fac- 
tory Mutual Fire Insurance Co., of Boston, with which 
Mr. Smith is connected, much of this work has been 
done with great additions to the safety of the factories. 

The concluding paper on fire protection, by H. F. J. 
Porter, of New York, discussed the life hazard in crowded 
buildings due to inadequate exits. This attracted per- 
haps, the most interest of any paper of the session. Mr. 
Porter reviewed, in a graphic way, the great danger to 
the lives of employees and others in the crowded loft 
buildings and in the department stores and other struc- 
tures where great areas are open to aid the spread of 
conflagration. Mr. Porter urged that in all such build- 
ings at least one fire wall should extend from the base- 
ment to the roof, dividing the building into two separate 
parts. Safety openings through this wall provided with 
fireproof doors allow the employees from any floor to 
escape through them to the other side of the fireproof 
partition immediately a fire starts. This recommenda- 
tion of Mr. Porter’s paper was highly commended in the 
discussion. 

Jones’ FaLtts Covertnc—On Thursday afternoon the 
Visitors were taken on a tour of inspection of the great 
concrete work which is being done in Baltimore in the 
covering of the stream which flows through the city 
known as Jones’ Falls, a full description of which is 
shortly to appear in ENGINEERING News. This trip 
ended at the pumping station, by which a large part of 
the city’s sewage is forced through a long main to the 
sewage disposal plant at Back River. Trolley cars from 
the pumping station conveyed the visitors to the disposal 
plant. On Thursday evening a reception and dance was 
given in honor of the Society by the Engineers’ Club 
of Baltimore. The concluding feature of the convention 
was an all-day excursion on Friday to Annapolis, thc 
capital city of Maryland, and in colonial days a center of 
wealth, commerce and culture. The visitors met in the 
fine assembly chamber of the new State Capitol Build- 
ing, Where they were welcomed in an address by Gover- 
nor Goldsborough of Maryland. Following the Gover. 
nors address, Admiral Hutchinson I. Cone, late Engi- 
neer-in-Chief of the Bureau of Steam Engineering, U. 
N., delivered an address describing the work of the U. 
Experimental Station at Annapolis. After luncheon at 
the ancient Carvel House the afternoon was spent in 
visiting the many points of interest in Annapolis anc 
at the U. S. Naval Academy, visiting the naval vessels 
in the harbor and witnessing the flight in hydro-aero- 
planes by officers and men of the aviation school. NSev- 
eral members of the Society, including its honored presi- 
dent, were treated to rides in an aeroplane and expressed 
their great delight with the novel experience. 
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A Test Load for a Concrete Arch bridge was recently made 
in England by damming the ends of the roadway and pump- 
ing water into the area enclosed. “The Engineer,” of Lon- 
don, gives the following account of the test: 

A reinforced-concrete bridge comprising an arch of 57-ft. 
span and decking finished with solid parapets was recently 
tested under the load of 250 1b. per sq.ft., by building a clay 


wall at each end and filling the tank so formed with water 
supplied through a 2%-in. hose pipe. Water can be very 


easily applied and removed in tests of the kind, and in many 
cases could be pumped from the river crossed by the bridge 
to be tested. 
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A Landslide Wrecked a Train on the Sewell branch of the 
Chesapeake & Ohio R.R., near Hinton, W. Va., May 20. The 
train was composed of an engine, three freight cars and a 
caboose, in which a number of passengers were riding. The 
train was stalled by a previous slide due to a recent cloud- 
burst, and while the train crew were engaged in clearing the 
track a second slide occurred which swept the entire train 
300 ft. down the mountain side. Six persons were killed and 
several injured. 

The U. S. Torpedo-Boat “Vesuvius” was Struck by Its Own 
Torpedo while engaged in maneuvers near Newport, R. I. on 
May 19. Something is reported to have gone wrong with the 
mechanism of a practice Whitehead torpedo, which caused the 
projectile to circle around and strike the ship in the stern. 
A 6-in. hole was knocked through the hull below the water 
line, but it was sufficiently patched to allow the ship to reach 
Newport under its own steam. The “Vesuvius” was formerly 
the famous dynamite cruiser which fired a dynamite-charged 
bomb by compressed air. 


A Derailment on the South Side Elevated Ry., of Chicago, 
occurred May 24. <A southbound train was passing the re- 
verse-curve piece of track in Harrison St., by which the line 
makes two right-angle turns in getting from Wabash Ave. 
to the alley west of the avenue, when the front truck of the 
rear car left the rails. The body of the car projected partly 
over the structure, but the passengers were able to walk 
through to the next car. The train was stopped within a 
very short distance, and little damage was done, but South 
Side trains could not enter or leave the terminal loops for 
about half an hour. 


The Blowing Out of a Breech Block on a 3-in. gun at Fort 
Moultrie, Charleston, S. C., caused the death of Capt. B. G. 
Hanna, U. S. A., and two enlisted men on May 22. The acci- 
dent oceurred about 10 o’clock at night, during night target 
practice. The type of gun used is known as a field mine gun 
and is designed to guard a portion of the mine field of the 
harbor from an enemy's small boats. The accident occurred 
with a charge of smokeless powder in a metallic container, 
and is said to have some of the characteristics of a flare- 
back, although exact nature of the breech failure has not been 
determined. Similar accidents occurred at Fortress Monroe 
on July 11, 1910, where the cause of the accident was found 
to be due to firing the gun before the breech mechanism had 
been locked, and at Indian Head, Md., Nov. 19, 1910, where 
the gun was prematurely fired due to the firing pin projecting 
in such a way that it was struck in closing the breech lock. 

The New York City Filter Contract Hold-up, to which much 
space was devoted in our issue of May 22, was made perma- 
nent on the same day after the member of the Board of Esti- 
mate and Apportionment havin, the controlling vote an- 
nounced that he had become convinced that filtration was un- 
necessary. This member (John P. Mitchell, president of the 
Board of Alderman), proposed that a new commission of en- 
gineers be appointed to consider other means than filtration 
for the improvement of the Croton water-supply, and sug- 
gested the following men for that purpose: Major Cassius 
E. Gillette, of Philadelphia; Allen Hazen, J. Waldo Smith 
and George W. Fuller, of New York City; and Harrison P. 
Eddy, of Boston. This proposition was not adopted. Mayor 
Gaynor then requested the Commissioner of Water Supply 
to withdraw his request for the approval of the filter con- 
tract award to the lowest bidder (the Keystone State Con- 
struction Co.). This having been done, Comptroller Prender- 
gast introduced a resolution rescinding the authorization of 
bonds for the filtration project and other related work. The 
resolution was adopted by a unanimous vote. 
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Mr. F. H. Hutchison, Electrica] Engineer of the Chicago, 
Rock Island & Pacific Ry., at Chicago, Ill., has resigned. 

Mr. Karl J. Barr has been appointed Acting County Sur- 
veyor of Edgar County, Ill., succeeding Mr. Carl W. Buckler. 

Mr. Robert D. Hennen, of the Monongahela Valley Engi- 
neering Co., Morgantown, W. Va., has been appointed City 
Engineer of Morgantown. 

Dr. Edward Thomson Fairchild, former State Superintend- 
ent of Schools of Kansas, was inaugurated President of the 
New Hampshire College of Agriculture and Mechanic Arts 
on May 21. 

Mr. G. C. Cummin has resigned as City’ Engineer of 
Dayton, Ohio, to devote his whole time to flood prevention 
work. Mr. C. H. Kline, Engineer of the water department, 
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has been appointed Acting City Engineer. 

Mr. B. J. Denman, Assoc. Am. Inst. E. E., formerly Chief 
Engineer of the Electric Illuminating Co., of Detroit, Mich., 
has been appointed Assistant General Manager of the United 
Light & Railways Co., of Grand Rapids, Mich. 

Mr. C. W. Sturtevant, M. Am. Soc. C. E., formerly Super- 
intendent for James Stewart & Co., Baldwinsville, N. Y., is 
now General Superintendent for the New York State Dredging 
Corporation, 853 Powers Bldg., Rochester, N. Y. 

Mr. J. R. Edwards has been appointed General Inspector of 
motor cars, reporting to the Engineer of Maintenance-of-way 
of the Lehigh Valley R.R. He will have general supervision 
of the maintenance and care of all motor cars. 

Mr. M. H. Cahill, recently Superintendent of the Delaware, 
Lackawanna & Western R.R., at Buffalo, N. Y., has returned to 
the Baltimore & Ohio R.R. as Assistant Superintendent at 
Keyser, W. Va., succeeding Mr. J. M. Scott, promoted. 

Mr. Burton Lowther, Assoc. M. Am. Soc. C. E., Construct- 
ing Engineer of the Water-Works Department, Kansas City, 
Mo., has been appointed Chief Engineer of Water-Works, svuc- 
ceeding Mr. C. N. Miller, Assoc. M. Am. Soe. C. E., resigned. 

Mr. Morgan K. Barnum, General Superintendent of Motive 
Power of the Illinois Central R.R. and the Yazoo & Mississippi 
Valley R.R., Chicago, Ill., has resigned. He is succeeded by 
Mr. Robert W. Bell, Superintendent of Machinery, at Chicago, 
Tl. 

Prof. W. H. Freedman, F. Am. Inst. E. E., head of the de- 
partment of applied electricity at Pratt Institute, Brooklyn, 
N. Y., will return in September to the chair of electrical en- 
gineering at the University of Vermont, which he occupied un- 
til three years ago. 

Prof. Sydney W. Ashe, Assoc. Am. Inst. E. E., recently en- 
gaged in educational work at the Harrison Lamp Works of 
the General Electric Co., Harrison, N. J., has been trans- 
ferred to the Pittsfield works of the same company to engage 
in similar work. 

Mr. J. A. Somerville, Superintendent of Transportation of 
the Missouri Pacific Ry. at St. Louis, Mo., has been promoted 
to be General Superintendent of Transportation, succeeding 
Mr. E. F. Kearney, elected Vice-President of the Texas & 
Pacific Ry., as noted in our issue of May 22. 

Mr. B. F. Cresson, Jr., M. Am. Soc. C. E., who recently re- 
signed as First Deputy Commissioner of the Department of 
Docks and Ferries, City of New York, has been appointed 
Engineer of the New Jersey Harbor Commission, with head- 
quarters at 76 Montgomery St., Jersey City, N. J. 


Dr. J. S. W. McCullough, Chief Health Officer of the 
Province of Ontario, Canada, is to be sent to Europe to in- 
vestigate sewage- and garbage-disposal methods and the pre- 
vention of the pollution of water supplies. He will study 
sewage-disposal methods in Great Britain, France and Ger- 
many. 

Mr. Richard L. Humphrey, M. Am. Soc. Cc. E., Consulting 
Engineer, of Philadelphia, Penn., has been awarded the medal 
of the Concrete Institute, of London, England, for the best 
paper read during the 1911-’12 session. Mr. Humphrey is 
President of the National Association of Cement Users. His 
paper was entitled “Fireproofing.” 


Mr. Bela Nagy, Industrial Engineer, formerly with the 
Davenport Foundry & Machine Co., Davenport, Iowa, the M. 
tumely Co., Laporte, Ind., and other manufacturing concerns, 
has joined the staff of the Samuel Austin & Son Co., Design- 
ing and Constructing Engineers, Cleveland, Ohio. Mr. Nagy 
is a Hungarian and received his education in Vienna and 
Budapest. He came to this country in 1902. 

Mr. Nathan C. Grover, Assoc. M. Am. Soc. C. E., formerly 
Chief Engineer of the Land Classification Board, United States 
Geological Survey, has been appointed Chief Hydrographer to 
succeed Mr. Marshall O. J -ighton, M. Am. Soe. C. E.. who was 
recently appointed a member of the Florida State Drainage 
Commissic.i, as noted in our issue of May 15. Mr. Grover was 
some years ago Assistant Hydraulic Engineer of J. G. White & 
Co., New York City. 

Mr. Warren C. Earle has been appointed Chief Engineer of 
the Railroad Commission of California to succeed Mr. R. A. 
Thompson, M. Am. Soc. C. E., resigned to become a member 
of the Railway Valuation Board of the Interstate Commerce 
Commission. Mr. Earle graduated from Northwestern Uni- 
versity and has served in the engineering departments of the 
Northwestern Pacific Ry., the Wabash R.R. and the Chicago 
& Northwestern Ry. 

Mr. Edward A. Crane, M. Am. Inst. Arch., of the firm of 
tankin, Kellogg & Crane, Architects, Philadelphia, Penn., has 
been appointed City Architect of Philadelphia at a salary of 


$4000 per annum. Mr. Crane was appointed after a civil- 














































































































































































! © examination and succeeds Mr. C. B. Zilenzieger, who 
w re tried and acquitted for fraud in connection with 
eity contract Mer. Crane was Chief of the engineering and 
d 1 din ion in th ottice of the Supervising Architect, 
Cnited States Tre: iry Department, from 1898 to 1903 

| \rchibald Currie Assoc, M, Can. Soc. C. E., City Sur- 
\ ‘ of Westmount, Cue has been made City Engineer of 
Ottawa, Ont., at a salary of $5000 per annum. Mr. Currie 1s a 
So 1 nda graduate of Glasgow University. He has had 
experience in Chinn on railway construction and in construc- 
tion work ji South Vfric where he was for a time with the 
engineering department of the city of Johannesburg. He also 

I d in tt cit er neeril departments of Glasgow and 

elt t Mr. Currie haus been City Surveyor of Westmount 
fo th past two 

Mi WV G. Comber, Resident Engineer, Pacifie division, 
Panama Canal, has been placed in charge of all dredging 
operations in connection with the canal work in both the 

\thantic and Pacific divisions, and of the dredging work to 
be very soon begun in the Central division. Mr. Comber is 
i! Ienglishman who came to this country as young man 

d began engineering work as an axman with one of the 

rineering parties of the Mississippi River Commission in 

x3 Here he acquired a thorough knowledge and experi- 
t in surveying and in 1892 he was appointed Assistant 
I ineer in charge of a general survey of the Mississippi 
Rive: He began his work at Panama in the summer of 1905 

Mr. John EF. Stevens was Chief Engineer, and was suc- 
( ely Resident Engineer at Cristobal, Division Engineer in 
chit of dredging at Balboa and Resident Engineer in charge 
oO ll dredging on che VPacifie side. 

' David Sturr Jordan has resigned as President of Le- 


land Stanford Jr., University, and will become Chancellor, a 


newly created office. Dr. Jordan is succeeded as President by 
Dr. John Casper Branner, M. Am. Inst. M. E., Professor of 
geology and Vice-President of the university since 1899. Dr. 
Branner graduated from Cornell University in 1874, and re- 
ceived a Ph.D. degree at Indiana University in 1885. For 
several years following the completion of his course at Cor- 
nell he was engaged in work in Brazil, first as Geologist of the 
Imperial Geological Commission, in mining work and later as 


Special Agent of the United States Department of Agriculture. 


Returning to this country in 1882 he became Topographic 

Geologist of the Geological Survey of Pennsylvania. From 

ISS3 to 1885 he was Professor of geology at the Indiana Uni- 

versity, and for seven vears following was State Geologist of 

Arkansas He went to Leland Stanford, Jr., University as 
Professor of geoloers in 1892. 
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(reorge D. Rosenthal, District Manager, of the General 
Eleetrie Co., at St. Louis, Mo., died May 19 in New York 
Cit 

francis M. Rites, M. Am. Soc. M. E., at one time Chief En- 
vineer of the Westinghouse Machine Co., Pittsburgh, Penn., 


died at his home in Slaterville Springs, N. J., May 8. He was 


the inventor of the steam-engine governor which vears 
hiS name 

George Glover Crocker, Chairman of the Massachusetts 
iailroad Commission from 4887 to 1892, and Chairman of the 
Boston Transit Commission 1894 to 1899, died at his home in 
Cohasset, Mass., May 26. He was born in Boston, Mass., Dee. 
15. 18438, and graduated from Harvard University in 1864. He 
was admitted to the bar in 1867 and since had practiced law 
in Boston. Besides the offices already referred to he was 


Choirman of the Joint Board on Metropolitan Improvements, 


byO%-"10. He was a member of the National Municipal League, 
Massachusetts Civil Service Reform Association, the 
American Association for Labor Legislation and similar or- 
inizations 
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ENGINEERING SOCIETIES 


COIN G MEETINGS 


NATIONAL ELECTRIC LIGHT ASSOCIATION 


June 2-6. Annual convention at Chicago, Ill. Seey., T. C. 
Martin, 29 W. 39th St, New York City 
AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
June 11-18. Annual convention at Atlantic City, N. J See 
J. W. Taylor, Old Colony Bldge., Chicago, 11) 
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OHIO ELECTRIC LIGHT 
June 15-18 Annual convention at 
DD. Il. Gaskill, Greenville, Ohio. 
ASSOCIATION RAILWAY ELECTRICAL 
June 1. Semi-annual meeting at Atlantic 


ASSOCIATION. 

Cedar Point, Ohio. Secy., 
OF ENGINEERS. 
City, _N.J. 


Secy., Jos. A. Andreucetti, Room 411, C. & N. W. Ter, 
Sta., Chicago, I11l. 
MASTER CAR BUILDERS’ ASSOCIATION. 
June 16-18. Annual convention at Atlantie City, N. J. 
Secy., J. W. Taylor, 390 Old Colony Bldg., Chicago, I11. 
TRAIN DISPATCHERS ASSOCIATION OF AMERICA. 
June 17-19. Annual meeting at Los Angeles, Calif. Secy., 
John F. Mackie, 7122 Stewart Ave., Chicago, Il. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 
June 17-20. Annual convention at Ottawa, Ont. Secy. 
Charles Warren Hunt, 220 W. 57th St., New York City. 
PACIFIC NORTHWEST SOCIETY OF ENGINEERS. 
June 20-21. Annual convention at Seattle, Wash. Secy.. 
Jesse A. Jackson, City Hall, Seattle, Wash 
AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 
June 23-26. Annual convention at Cooperstown, N. Y. 


Secy., F. L. 


AMERICAN 


Hutchinson, 33 W. 39th. St... New York City. 

WATER-WORKS ASSOCIATION. 

June 23-28. Annual meeting at Minneapolis, Minn. Secy., 
J. M. Diven, Troy, N.. Y. 

PERMANENT INTERNATIONAL 


CONGRESS. 


ASSOCIATION OF ROAD 


June 23-28. Congress at London, England. Secy., W. Rees 
Jeffreys, Queen <Anne’s Chambers, Broadway, Westmin- 
ister, London, S. W 

SOCIETY FOR THE PROMOTION OF ENGINEERING EDU- 


CATION. 
June 24-26. 


Annual meeting at Minneapolis, 
.. F. ‘ 


Norris, Cornell University, Ithaea, N. 
AMERICAN SOCIETY FOR TESTING MATERIALS. 

June 24-28. Annual convention at Atlantic City, N. J. Seey., 
Edgar Marburg, University of Pennsylvania, Philadelphia, 
Penn. 

CANADIAN ELECTRICAL ASSOCIATION. 

June 25-27. Annual convention at Toronto, 

S. Young, 220 King St. West, Toronto, Ont. 
AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. 

June 25-28. Semi-annual meeting at Boston, Mass. 

J. C. Olsen, Polytechnic Institute, Brooklyn, N. Y. 
AMERICAN SOCIETY OF HEATING AND VENTILATING 
ENGINEERS. 

July 17-19. Annual summer meeting at Buffalo, N. Y. 

E. A. Scott, 29 W. 39th St., New York City. 
INTERNATIONAL GEOLOGICAL CONGRESS. 

Aug. 7-14. Twelfth annual session at Toronto, Ont. Gen- 
eral Secy., R. W. Brock, Director of Geological Survey 
of Canada, Ottawa, Ont. 

THE TRAVELING ENGINEERS’ 


Minn. Secy., 


Ont. Secy., T. 


Secy 


Secy., 


ASSOCIATION. 





Aug. 12-16. Annual convention at Chicago, Ill. Secy., W. O. 
Thompson, New York Central Car Shops, East Buffalo, 

N. Y. 
Conference on the Weights and Measures of the United 
States—The eighth annual conference was held in Washing- 
ton, D. C., May 14-17. Papers were read on the “Testing of 


Gas Meters,” by M. H. Stillman, cf the U. S. Bureau of Stand- 
“Testing of Water Meters,” by W. F. Stutz, of the U. S. 
of Standards; “The Design of Scales,” by A. Bousfield, 
of the E. & T. Fairbanks Co.; and “Experi- 
ments on Seales and Weighing, and Technical Features of 
Seale Action and Construction,” by C. A. Briggs, of the U. S. 
Bureau of Standards. 


ards; 
Bureau 
Chief Engineer 


American Society of Testing Materials—The Nominating 
Committee has prepared the following ticket for the election 
of officers for the ensuing voted on at or before 
the first day of the annual meeting, Atlantic City, N. J., June 
24-28, 1913: 

President: A. N. Talbot, University of Tllinois. 
2d Vice-Pres: Richard Moldenke, Watchung, N. J. 
New members of Executive Committee: 
Wm. H. Bixby, John Brunner, F. H. 
Sauveur. 
The present Ist Vice-President, A. W. Gibbs (Pennsylvania 


vear, to be 


Clark, Albert 


R.R.), remains in office unti] 1914, as do the four 1914 mem- 
bers of the Executive Committee. 

American Institute of Electrical Engineers—At the annual 
meeting of the Institute, held May 20, the Committee of Tell- 


letter ballot 
Vice-Presidents, H. H. 


officers elected by 
York: 


the following 
Mailloux, of New 


ers reported 
President, C. O. 


Barnes, Jr., of New York, J. A. Lighthipe, of Los Angeles, Calif., 
Cc. E. Seribner, of New York: Managers, B. A. Behrend, of 
Boston, Mass., Peter Junkersfeld, of Chicago, Ill., H. A. Lard 
ner, of San Francisco, Calif., and L. T. Robinson, of Schenec- 
tudy, N. Y.; Treasurer, G. A. Hamilton, of New York. It was 
announeed thut. at the recent meeting of the Board of Di- 
rectors, F. L. Hutchinson had been reappointed secretary. 
The report of the Board of Directors made at this meet- 
ine showed a total membership of 7654, a gain of 195 during 


the year. The number is divided into five honorary members, 
216 fellows, 847 members, 6486 associates. The cash receipts 
of the year were given as $112,982 and the total disburse- 
ments as $119,186 The total assets were placed at $683,036, 
while the liabilities, including mortgage on the joint societies 
building. current liabilities and special funds amount to $89,- 
$52.54. 




















